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L3SULEV30/P |California LEV-1II
MINI Cooper S Clubman |2 4 Man-6 4WD Gasoline CA ZEV SULEV30/PZEV HBMXV02.0M46 |midsize car |9 21 30 24 5 No 366
MINI Cooper S Clubman |2 4 Man-6 4WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HBMXV02.0M46 |midsizecar |8 21 30 24 5 No 366
L3SULEV30/P |California LEV-1HI
MINI Cooper S Clubman |2 4 SemiAuto-8 |4WD Gasoline CA ZEV SULEV30Q/PZEV HBMXV02.0M46 |midsizecar |9 22 31 26 6 No 346
MINI Cooper S Clubman |2 4 SemiAuto-8 [4WD | Gasoline FA T3B30 Federal Tier 3 Bin 30 HBMXV02.0M46 |midsizecar |8 22 31 26 6 No 346
MiINI Cooper S L3SULEV30/P |California LEV-1HI
Convertible 2 4 Man-6 2WD  Gasoline CA ZEV SULEV30/PZEV HBMXV02.0M46 |small car g 23 32 26 6 No 337
MINI Cooper S
Convertible 2 4 Man-6 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HBMXV02.0M46 |small car 8 23 32 26 6 No 337
MiINI Cooper S L3SULEV30/P |California LEV-IHI
Convertible 2 4 SemiAuto-6 [2WD | Gasoline CA eV SULEV30/PZEV HBMXV02.0M46 |small car 2] 25 33 28 6 No 315
MINI Cooper S
Convertible 2 4 SemiAuto-6 |[2WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HBMXV02.0M46 |small car 8 25 33 28 6 No 315
L3SULEV30/P |California LEV-IHI
MINI Cooper S Hardtop |2 4 Man-6 2WD Gasoline CA ZEV SULEV30Q/PZEV HBMXV02.0M46 |small car g 23 32 26 6 No 337
MINI Cooper S Hardtop |2 4 Man-6 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HBMXV02.0M46 |small car 8 23 32 26 6 No 337
L3SULEV30/P |California LEV-IHI
MINI Cooper S Hardtop |2 4 SemiAuto-6 [ 2WD Gasoline CA ZEV SULEV30/PZEV HBMXV02.0M46 |small car S 25 32 28 6 No 316
MINI Cooper S Hardtop |2 4 SemiAuto-6 [2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HBMXV02.0M46 |small car 8 25 32 28 6 No 316
MINI Countryman All4 1.5 4 Man-6 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV01.5M3X |midsizecar |6 22 32 26 6 No 345
MINI Countryman All4 1.5 4 Man-6 4WD  |Gasoline CA U2 California LEV-1l ULEV HBMXV01.5M3X |midsizecar |6 22 32 26 6 No 345
MiINI John Cooper Works
Clubman All4 2 4 Man-6 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV02.0M48 |midsizecar |6 21 31 24 5 No 367
MiINI John Cooper Works
Clubman All4 2 4 Man-6 4WD  |Gasoline CA uz California LEV-1l ULEV HBMXV02.0M48 |midsizecar |6 21 31 24 5 No 367
MiINI John Cooper Works
Clubman All4 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV02.0M48 |midsizecar |6 23 31 26 6 No 339
MiINI John Cooper Works
Clubman All4 2 4 SemiAuto-8 [{4WD |Gasoline CA uz California LEV-1l ULEV HBMXV02.0M48 |midsizecar |6 23 31 26 6 No 339
MiINI John Cooper Works
Convertible 2 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV02.0M48 |small car 6 22 31 25 5 No 349
MINI John Cooper Works
Convertible 2 4 Man-6 2WD  |Gasoline CA U2 California LEV-1l ULEV HBMXV02.0M48 |small car 6 22 31 25 5 No 349
MINI John Cooper Works
Convertible 2 4 SemiAuto-6 [2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV02.0M48 |small car 6 24 32 27 6 No 327
MINI John Cooper Works
Convertible 2 4 SemiAuto-6 |[2WD | Gasoline CA U2 California LEV-1l ULEV HBMXV02.0M48 |small car 6 24 32 27 6 No 327
*yehicles may be added throughout the model year. Please check back for updates, Page 73 of 94
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MINI John Cooper Works
Hardtop 2 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV02.0M48 |small car 6 23 32 26 6 No 337
MINI John Cooper Works
Hardtop 2 4 Man-6 2WD  |Gasoline CA U2 California LEV-1l ULEV HBMXV02.0M48 |small car 6 23 32 26 6 No 337
MiINI John Cooper Works
Hardtop 2 4 SemiAuto-6 {2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HBMXV02.0M48 |small car 6 25 32 28 6 No 316
MiINI John Cooper Works
Hardtop 2 4 SemiAuto-6 |2WD | Gasoline CA uz2 California LEV-1l ULEV HBMXV02.0M48 |small car 6 25 32 28 6 No 316
MITSUBISHI Lancer 2 4 Man-5 2WD  |Gasoline CA L2 California LEV-1I LEV HMTXV02.4G9X |small car 5 24 33 28 6 No 322
MITSUBISHI Lancer 2 4 Man-5 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HMTXV02.4GSX |small car 5 24 33 28 6 No 322
MITSUBISHI Lancer 2 4 SCV-6 2WD  |Gasoline CA L2 California LEV-1I LEV HMTXV02.4G9X  |small car 5 27 34 30 7 Yes |295
MITSUBISHI Lancer 2 4 SCV-6 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HMTXV02.4G9X |small car 5 27 34 30 7 Yes |295
MITSUBISHI Lancer 2.4 4 SCV-6 4WD Gasoline CA L2 California LEV-II LEV HMTXV02.4G9X |small car 5 23 30 26 6 No 343
MITSUBISHI Lancer 2.4 4 SCV-6 4WD | Gasoline FA T3B160 Federal Tier 3 Bin 160 HMTXV02.4G9X |small car 5 23 30 26 6 No 343
MITSUBISHI Mirage 1.2 3 CvVT 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXV01.2G5P |small car 7 37 43 39 9 Yes 226
MITSUBISHI Mirage 1.2 3 cvT 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXV01.2G5P |small car 7 37 43 39 9 Yes |226
MITSUBISHI Mirage 1.2 3 Man-5 2WD Gasoline CA L3ULEV70 California LEV-Ill ULEV70 |HMTXV01.2G5P |small car 7 33 41 36 8 Yes 242
MITSUBISHI Mirage 1.2 3 Man-5 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXV01.2G5P |small car 7 33 41 36 8 Yes |242
MITSUBISHI Mirage G4 1.2 3 CvVT 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXV01.2G5P |small car 7 35 a2 37 8 Yes 237
MITSUBISHI Mirage G4 1.2 3 CvT 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXV01.2G5P |small car 7 35 42 37 8 Yes |237
MITSUBISHI Mirage G4 1.2 3 Man-5 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXV01.2G5P |small car 7 33 40 35 8 Yes 249
MITSUBISHI Mirage G4 1.2 3 Man-5 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXV01.2G5P |small car 7 33 40 35 8 Yes (249
MITSUBISHI Outlander 2.4 4 SCV-6 2WD Gasoline CA L3ULEV70 California LEV-Ill ULEV70 |HMTXT02.4G5Y |small SUV 7 25 30 27 6 No 330
MITSUBISHI Outlander 2.4 4 SCV-6 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.4G5Y |small SUV 7 25 30 27 6 No 330
MITSUBISHI Outlander 2.4 4 SCV-6 4WD Gasoline CA L3ULEV70 California LEV-1l ULEV70 |HMTXT02.4G5Y |small SUV 7 24 29 26 6 No 340
MITSUBISHI Outlander 2.4 4 SCV-6 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.4G5Y |small SUV 7 24 29 26 6 No 340
MITSUBISHI Outlander 3 6 SemiAuto-6 | 4WD Gasoline CA L3ULEV70 California LEV-1l ULEV70 |HMTXT03.0G5P |small SUV 7 20 27 23 5 No 388
MITSUBISH! Outlander 3 6 SemiAuto-6 (4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT03.0G5P  |small SUV 7 20 27 23 5 No 388
MITSUBISHI Outlander
Sport 2 4 Man-5 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXT02.0G5P |small SUV 7 23 29 25 5 No 347
MITSUBISHI Outlander
Sport 2 4 Man-5 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.0G5P |small SUV 7 23 29 25 5 No 347
*yehicles may be added throughout the model year. Please check back for updates, Page 74 of 94
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MITSUBISHI Outlander
Sport 2 4 SCV-6 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70 |HMTXT02.0G5P |small SUV 7 24 30 27 6 No 328
MITSUBISHI Outlander
Sport 2 4 SCV-6 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.0G5P |small SUV 7 24 30 27 6 No 328
MITSUBISHI Outlander
Sport 2 4 SCV-6 4WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXT02.0G5P |small SUV 7 23 29 26 6 No 343
MITSUBISHI Outlander
Sport 2 4 SCV-6 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.0G5P |small SUV 7 23 29 26 6 No 343
MITSUBISHI Outlander
Sport 2.4 4 SCV-6 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXT02.4G5P |small SUV 7 23 28 25 5 No 355
MITSUBISHI Outlander
Sport 2.4 4 SCV-6 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.4G5P |small SUV 7 23 28 25 5 No 355
MITSUBISHI Outlander
Sport 2.4 4 SCV-6 4WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMTXT02.4G5P |small SUV 7 22 27 24 5 No 368
MITSUBISHI Outlander
Sport 2.4 4 SCV-6 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HMTXT02.4G5P |small SUV 7 22 27 24 5 No 368
MITSUBISHI i-MIEV N/A N/A  |Auto-1 2WD Electricity FA T3BO Federal Tier 3 Bin 0 HMTXVO0O.0E1T small car 10 121 102 112 10 Elite |0
MITSUBISHI i-MIEV N/A N/A  |Auto-1 2WD Electricity CA ZEV California ZEV HMTXV00.0E1T small car 10 121 102 112 10 Elite |0
MCcLAREN 570GT 3.8 8 Auto-7 2WD Gasoline CA L2 California LEV-1I LEV HMLNV03.8M13 |small car 5 16 23 19 4 No 481
MCcLAREN 570GT 3.8 8 Auto-7 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HMLNV03.8M13 |small car 6 16 23 19 4 No 481
MCcLAREN 570S Coupe 3.8 8 Auto-7 2WD  |Gasoline CA L2 California LEV-1I LEV HMLNV03.8M13 |small car 5 16 23 19 4 No  |481
MCcLAREN 570S Coupe 3.8 8 Auto-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HMLNV03.8M13 |small car 6 16 23 19 4 No |481
NISSAN 3707 3.7 6 Man-6 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXV03.7NAA  |small car 6 18 26 21 4 No 426
NISSAN 3707 3.7 6 Man-6 2WD Gasoline CA U2 California LEV-1l ULEV HNSXV03.7NAA  |small car 6 18 26 21 4 No 426
NISSAN 370Z 3.7 6 SemiAuto-7 |{2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXV03.7NAA  |small car 6 19 26 22 5 No 411
NISSAN 3707 3.7 6 SemiAuto-7 2WD Gasoline CA U2 California LEV-1I ULEV HNSXV03.7NAA  |small car 6 19 26 22 5 No 411
NISSAN 370Z Roadster 3.7 6 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXV03.7NAA  |small car 6 17 24 20 4 No 447
NISSAN 370Z Roadster 3.7 6 Man-6 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXV03.7NAA  |small car 6 17 24 20 4 No 447
NISSAN 370Z Roadster 3.7 6 SemiAuto-7 |2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXV03.7NAA  |small car 6 18 25 21 4 No 433
NISSAN 370Z Roadster 3.7 6 SemiAuto-7 {2WD | Gasoline CA U2 California LEV-1l ULEV HNSXV03.7NAA  |small car 6 18 25 21 4 No 433
NISSAN Altima 2.5 4 CVT 2WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HNSXV02.5R5A midsize car 8 27 39 31 7 Yes 287
NISSAN Altima 2.5 4 CvT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HNSXV02.5R5A midsize car |8 27 39 31 7 Yes |287
NISSAN Altima 3.5 6 SCV-7 2WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HNSXV03.5N7A midsize car 6 22 32 26 6 No 347
NISSAN Altima 35 6 SCV-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO3.5N7A  |midsizecar |6 22 32 26 6 No 347
NISSAN Altima SR 2.5 4 SCV-7 2WD Gasoline CA L3SULEV30 California LEV-1Il SULEV30 |HNSXV02.5R5A midsize car 8 26 37 30 7 Yes 297
NISSAN Altima SR 2.5 4 SCV-7 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HNSXV02.5R5A midsize car |8 26 37 30 7 Yes |297
NISSAN Armada 5.6 8 SemiAuto-7 |{2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO5.6N9A  |standard SUV |6 14 19 16 2 No 555
*yehicles may be added throughout the model year. Please check back for updates, Page 75 of 94
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NISSAN Armada 5.6 8 SemiAuto-7 [2WD |Gasoline CA U2 California LEV-Il ULEV HNSXT05.6NSA  |standard SUV |6 14 19 16 2 No 555
NISSAN Armada 5.6 8 SemiAuto-7 (4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO05.6N9A  |standard SUV |6 13 18 15 2 No 588
NISSAN Armada 5.6 8 SemiAuto-7 [4WD | Gasoline CA u2 California LEV-1l ULEV HNSXTO05.6N9A  |standard SUV |6 13 18 15 2 No 588
NISSAN Frontier 2.5 4 Auto-5 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO2.5N5A pickup 6 17 22 18 4 No 467
NISSAN Frontier 2.5 4 Auto-5 2WD  |Gasoline CA U2 California LEV-1I ULEV HNSXTO2.5N5A pickup 6 17 22 18 4 No 467
NISSAN Frontier 2.5 4 Man-5 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT02.5N5A pickup 6 19 23 21 4 No 431
NISSAN Frontier 2.5 4 Man-5 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXT02.5N5A pickup 6 19 23 21 4 No 431
NISSAN Frontier 4 6 Auto-5 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO4.0NGA pickup 6 16 23 19 4 No 478
NISSAN Frontier 4 6 Auto-5 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXT04.0NGA pickup 6 16 23 19 4 No 478
NISSAN Frontier 4 6 Auto-5 4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT04.0NGA pickup 6 15 21 17 3 No 520
NISSAN Frontier 4 6 Auto-5 4WD |Gasoline CA U2 California LEV-1l ULEV HNSXT04.0NGA pickup 6 15 21 17 3 No 520
NISSAN Frontier 4 6 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT04.0NGA pickup 6 16 22 19 4 No 479
NISSAN Frontier 4 6 Man-6 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXT04.0NGA pickup 6 16 22 19 4 No 479
NISSAN Frontier 4 6 Man-6 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT04.0N6A pickup 6 16 21 18 3 No 507
NISSAN Frontier 4 6 Man-6 4WD |Gasoline CA U2 California LEV-1I ULEV HNSXT04.0NGA pickup 6 16 21 18 3 No 507
NISSAN Frontier FFV 4 6 Auto-5 2WD  |Ethanol/Gas |FA T3B125 Federal Tier 3 Bin 125 HNSXT04.0N6B pickup 6 11/16 |16/22 |13/18 |3 No |471/4%4
NISSAN Frontier FFV 4 6 Auto-5 4WD  |Ethanol/Gas [FA T3B125 Federal Tier 3 Bin 125 HNSXT04.0N6B pickup 6 11/15 |15/21 |12/17 |3 No |504/521
NISSAN GT-R 3.8 6 AutoMan-6  [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXV03.8NBA  |small car 6 16 22 18 3 No  |484
NISSAN GT-R 3.8 6 AutoMan-6 [4WD |Gasoline CA U2 California LEV-Il ULEV HNSXV03.8NBA  |small car 6 16 22 18 3 No |484
station
NISSAN Juke 1.6 4 Man-6 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA |wagon 6 27 33 29 7 Yes |307
station
NISSAN Juke 1.6 4 Man-6 2WD | Gasoline CA u2 California LEV-1l ULEV HNSXVO1.6NDA |wagon 6 27 33 29 7 Yes |307
station
NISSAN Juke 1.6 4 SCV-7 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA  |wagon 6 28 32 29 7 Yes |303
station
NISSAN Juke 1.6 4 SCV-7 2WD | Gasoline CA U2 California LEV-Il ULEV HNSXVO1.6NDA |wagon 6 28 32 29 7 Yes |303
station
NISSAN Juke 1.6 4 SCV-7 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA |wagon 6 26 30 28 6 No |319
station
NISSAN Juke 1.6 4 SCV-7 4WD |Gasoline CA u2 California LEV-Il ULEV HNSXVO1.6NDA |wagon 6 26 30 28 6 No |319
station
NISSAN Juke Nismo RS 1.6 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDB |wagon 6 26 31 28 6 No 316
station
NISSAN Juke Nismo RS 1.6 4 Man-6 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXV01.6NDB  |wagon 6 26 31 28 6 No 316
station
NISSAN Juke Nismo RS 1.6 4 SCV-8 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDB  |wagon 6 25 29 26 6 No |337
station
NISSAN Juke Nismo RS 1.6 4 SCV-8 A4WD |Gasoline CA U2 California LEV-1l ULEV HNSXVO1.6NDB |wagon 6 25 29 26 6 No |337
NISSAN Leaf N/A N/A  |Auto-1 2WD  |Electricity FA T3B0 Federal Tier 3Bin 0 HNSXV0000LLB midsize car |10 124 101 112 10 Elite |0
*yehicles may be added throughout the model year. Please check back for updates, Page 76 of 94
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NISSAN Leaf N/A N/A  |Auto-1 2WD  |Electricity CA eV California ZEV HNSXVO000LLB midsize car |10 124 101 112 10 Elite |0
NISSAN Maxima 3.5 6 SCV-7 2WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HNSXV03.5N7B midsize car 6 21 30 25 5 No 366
NISSAN Maxima 3.5 6 SCv-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXV03.5N7B midsize car |6 21 30 25 5 No 366
station
NISSAN Murano 3.5 6 SCV-7 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HNSXV03.5P7C wagon 7 21 28 24 5 No 373
station
NISSAN Murano 3.5 6 SCV-7 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HNSXV03.5P7C wagon 7 21 28 24 5 No 373
station
NISSAN Murano 3.5 6 SCV-7 4WD Gasoline CA L3ULEV70 California LEV-1 ULEV70  |HNSXV03.5P7C wagon 7 21 28 24 5 No 376
station
NISSAN Murano 3.5 6 SCV-7 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HNSXV03.5P7C wagon 7 21 28 24 5 No 376
special
NISSAN NV200 2 4 CvVT 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT02.0N2A purpose 6 24 26 25 5 No 354
special
NISSAN Nv200 2 4 CvT 2WD Gasoline CA U2 California LEV-1l ULEV HNSXT02.0N2A purpose 6 24 26 25 5 No 354
NISSAN Pathfinder 3.5 6 CvVT 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70  |HNSXT03.5P7A small SUV 7 20 27 23 5 No 395
NISSAN Pathfinder 3.5 6 CvVT 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HNSXTO03.5P7A small SUV 7 20 27 23 5 No 395
NISSAN Pathfinder 3.5 6 CvT 4WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HNSXT03.5P7A small SUV 7 19 26 22 5 No 404
NISSAN Pathfinder 3.5 6 CVT 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HNSXT03.5P7A small SUV 7 19 26 22 5 No 404
NISSAN Pathfinder 4WD
Platinum 3.5 6 CvVT 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HNSXT03.5N7B small SUV 6 15 26 21 4 No 415
NISSAN Pathfinder 4WD
Platinum 35 6 CvT 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT03.5N78B small SUV 6 19 26 21 4 No 415
NISSAN Quest 3.5 6 CvVT 2WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HNSXTO3.5N7A minivan 6 20 27 22 5 No 396
NISSAN Quest 3.5 6 CvVT 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO3.5N7A minivan 6 20 27 22 5 No 396
NISSAN Rogue 2.5 4 CvT 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HNSXT02.5P5A small SUV 7 26 33 29 7 Yes 312
NISSAN Rogue 2.5 4 CvT 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HNSXT02.5P5A small SUV 7 26 33 29 7 Yes 312
NISSAN Rogue 2.5 4 CvVT 4WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70  |HNSXT02.5P5A small SUV 7 25 32 27 6 No 326
NISSAN Rogue 2.5 4 CvT 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HNSXT02.5P5A small SUV 7 25 32 27 6 No 326
NISSAN Rogue Hybrid 2 4 SCV-7 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTOZ.ONGA |small SUV 6 33 35 34 8 Yes 261
NISSAN Rogue Hybrid 2 4 SCV-7 2WD Gasoline CA U2 California LEV-1l ULEV HNSXTO2.ONGA |small SUV 6 33 35 34 8 Yes 261
NISSAN Rogue Hybrid 2 4 SCV-7 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO2.ONGA |small SUV 6 31 34 33 8 Yes 276
NISSAN Rogue Hybrid 2 4 SCV-7 4WD Gasoline CA U2 California LEV-1l ULEV HNSXTO2.0NGA  |small SUV 6 31 34 33 8 Yes 276
NISSAN Sentra 1.6 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA |midsizecar |6 26 32 28 6 No 318
NISSAN Sentra 1.6 4 Man-6 2WD  |Gasoline CA U2 California LEV-1I ULEV HNSXVO1.6NDA |midsizecar |6 26 32 28 6 No 318
NISSAN Sentra 1.6 4 SCV-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA |midsizecar |6 27 33 29 7 Yes |307
NISSAN Sentra 1.6 4 SCV-7 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXVO1.6NDA |midsizecar |6 27 33 29 7 Yes |307
NISSAN Sentra 1.8 4 CVT 2WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HNSXVO1.8R1A midsize car g 29 37 32 7 Yes 278
*yehicles may be added throughout the model year. Please check back for updates, Page 77 of 94

ED_006488A_00003622-00077



Model Year 2017 Green Vehicle Guide

{Limited to releasable data submitted earlier than 02/15/2017)

1 )

g 2|3

= £ o ;

Cert & ¢ |city Hwy |Cmb § ‘:": Y |comb

Model Displ |Cyl |Trans Drive |Fuel Region |Stnd Stnd Description Underhood ID Veh Class E § MPG |MPG |MPG 53 5 co2
NISSAN Sentra 1.8 4 CvT 2wWD Gasoline FA T3B30 Federal Tier 3 Bin 30 HNSXV01.8R1A midsize car |8 29 37 32 7 Yes |278
NISSAN Sentra 1.8 4 Man-6 2wWD Gasoline CA L2 California LEV-II LEV HNSXVO1.8M1A |midsize car 5 27 35 30 7 Yes |298
NISSAN Sentra 1.8 4 Man-6 2WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HNSXVO1.8M1A |midsize car 5 27 35 30 7 Yes 298
NISSAN Sentra Nismo 1.6 4 Man-6 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA |midsize car 6 25 31 27 6 No 330
NISSAN Sentra Nismo 1.6 4 Man-6 2WD Gasoline CA U2 California LEV-1I ULEV HNSXVO1.6NDA |midsize car 6 25 31 27 6 No 330
NISSAN Sentra Nismo 1.6 4 SCv-7 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6NDA |midsize car 6 25 30 27 6 No 330
NISSAN Sentra Nismo 1.6 4 SCV-7 2WD Gasoline CA U2 California LEV-1l ULEV HNSXVO1.6NDA |midsize car 6 25 30 27 6 No 330
NISSAN Titan 5.6 8 SemiAuto-7 |{2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT05.6NSA pickup 6 15 21 18 3 No 505
NISSAN Titan 5.6 8 SemiAuto-7 | 2WD Gasoline CA u2 California LEV-1l ULEV HNSXTO5.6NSA pickup 6 15 21 18 3 No 505
NISSAN Titan 5.6 8 SemiAuto-7 |4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXT05.6NSA pickup 6 15 21 18 3 No 505
NISSAN Titan 5.6 8 SemiAuto-7 4WD Gasoline CA U2 California LEV-1l ULEV HNSXTO5.6NSA pickup 6 15 21 18 3 No 505
NISSAN Titan Pro-4X 5.6 8 SemiAuto-7 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXTO5.6NSA pickup 6 15 20 17 3 No 528
NISSAN Titan Pro-4X 5.6 8 SemiAuto-7 {4WD |Gasoline CA U2 California LEV-1l ULEV HNSXTO5.6NSA pickup 6 15 20 17 3 No 529
NISSAN Versa 1.6 4 Auto-4 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6N4A |small car 6 26 35 29 7 Yes |302
NISSAN Versa 1.6 4 Auto-4 2WD  |Gasoline CA U2 California LEV-1l ULEV HNSXVO1.6N4A  |small car 6 26 35 29 7 Yes 302
NISSAN Versa 1.6 4 CvT 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6N4A  |small car 6 31 39 34 8 Yes |260
NISSAN Versa 1.6 4 CVT 2WD  |Gasoline CA U2 California LEV-1I ULEV HNSXVO1.6N4A |small car 6 31 39 34 8 Yes |260
NISSAN Versa 1.6 4 Man-5 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HNSXVO1.6N4A |small car 6 27 36 30 7 Yes |296
NISSAN Versa 1.6 4 Man-5 2WD  |Gasoline CA u2 California LEV-1l ULEV HNSXVO1.6N4A |small car 6 27 36 30 7 Yes |296
PORSCHE 911 Carrera 3 6 AMS-7 2WD Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 22 30 25 5 No 355
PORSCHE 911 Carrera 3 6 AMS-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 22 30 25 5 No 355
PORSCHE 911 Carrera 3 6 Man-7 2WD Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 20 29 23 5 No 382
PORSCHE 911 Carrera 3 6 Man-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 29 23 5 No 382
PORSCHE 911 Carrera4 |3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 22 28 24 5 No 362
PORSCHE 911 Carrerad4 |3 6 AMS-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 22 28 24 5 No 362
PORSCHE 911 Carrera4 |3 6 Man-7 4WD Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 20 28 23 5 No 389
PORSCHE 811 Carrera4 |3 6 Man-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 28 23 5 No 389
PORSCHE 911 Carrera 4
Cabriolet 3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1l LEV160 |HPRXV03.0C91 small car 5 21 28 24 5 No 370
PORSCHE 911 Carrera 4
Cabriolet 3 6 AMS-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 21 28 24 5 No 370
PORSCHE 911 Carrera 4
Cabriolet 3 6 Man-7 4WD  |Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV03.0C91 small car 5 19 28 22 5 No 395
PORSCHE 911 Carrera 4
Cabriolet 3 6 Man-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 19 28 22 5 No 395
PORSCHE 911 Carrera 4
GTS 3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV03.0C91 small car 5 20 26 22 5 No 400
PORSCHE 911 Carrera 4
GTS 3 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 26 22 5 No 400
*yehicles may be added throughout the model year. Please check back for updates, Page 78 0of 94
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PORSCHE 911 Carrera 4
GTS 3 6 Man-7 AWD Gasoline CA L3LEV160 California LEV-IIl LEV160 HPRXV(03.0C91 small car 5 18 26 21 4 No 414
PORSCHE 911 Carrera 4
GTS 3 6 Man-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 18 26 21 4 No 414
PORSCHE 911 Carrera 4
GTS Cabriolet 3 6 AMS-7 A4WD Gasoline CA L3LEV160 California LEV-IIl LEV160 HPRXV03.0C91 small car 5 20 25 22 5 No 402
PORSCHE 911 Carrera 4
GTS Cabriolet 3 6 AMS-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 25 22 5 No 402
PORSCHE 911 Carrera 4
GTS Cabriolet 3 6 Man-7 4WD  |Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV(03.0C91 small car 5 18 26 21 4 No 419
PORSCHE 911 Carrera 4
GTS Cabriolet 3 6 Man-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 18 26 21 4 No 419
PORSCHE 911 Carrera4S |3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1I LEV160 HPRXV03.0C81 small car 5 21 28 24 5 No 373
PORSCHE 911 Carrera 4S5 |3 6 AMS-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 21 28 24 5 No 373
PORSCHE 911 Carrera4S |3 6 Man-7 4WD Gasoline CA L3LEV160 California LEV-1I LEV160 HPRXV03.0C81 small car 5 20 28 23 5 No 392
PORSCHE 811 Carrera 45 |3 6 Man-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 28 23 5 No 392
PORSCHE 911 Carrera 45
Cabriolet 3 6 AMS-7 A4WD Gasoline CA L3LEV160 California LEV-1Il LEV160 HPRXV03.0C%1 small car 5 21 28 24 5 No 371
PORSCHE 911 Carrera 4S
Cabriolet 3 6 AMS-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 21 28 24 5 No 371
PORSCHE 911 Carrera 45
Cabriolet 3 6 Man-7 4WD  |Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV03.0C91 small car 5 19 28 22 5 No 396
PORSCHE 911 Carrera 4S
Cabriolet 3 6 Man-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 19 28 22 5 No 396
PORSCHE 11 Carrera
Cabriolet 3 6 AMS-7 2WD Gasoline CA L3LEV160 California LEV-IIl LEV160 HPRXV03.0C91 small car 5 22 28 24 5 No 365
PORSCHE 911 Carrera
Cabriolet 3 6 AMS-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 22 28 24 5 No 365
PORSCHE 911 Carrera
Cabriolet 3 6 Man-7 2WD  |Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 20 29 23 5 No 388
PORSCHE 911 Carrera
Cabriolet 3 6 Man-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 29 23 5 No 388
PORSCHE 911 Carrera
GTS 3 6 AMS-7 2WD Gasoline CA L3LEV160 California LEV-IIl LEV160 HPRXV03.0C91 small car 5 20 26 23 5 No 391
PORSCHE S11 Carrera
GTS 3 6 AMS-7 2WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C%1 small car 5 20 26 23 5 No 391
PORSCHE 911 Carrera
GTS 3 6 Man-7 2WD Gasoline CA L3LEV160 California LEV-IIl LEV160 HPRXV(03.0C91 small car 5 18 26 21 4 No 418
PORSCHE S11 Carrera
GTS 3 6 Man-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 18 26 21 4 No 418
*yehicles may be added throughout the model year. Please check back for updates, Page 79 of 94
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PORSCHE 911 Carrera
GTS Cabriolet 3 6 AMS-7 2WD Gasoline CA L3LEV160 California LEV-Il LEV160 |HPRXV(03.0C91 small car 5 20 26 22 5 No 400
PORSCHE S11 Carrera
GTS Cabriolet 3 6 AMS-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 26 22 5 No 400
PORSCHE 911 Carrera
GTS Cabriolet 3 6 Man-7 2WD Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV(03.0C91 small car 5 18 26 21 4 No 415
PORSCHE 11 Carrera
GTS Cabriolet 3 6 Man-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 18 26 21 4 No 415
PORSCHE 911 CarreraS |3 6 AMS-7 2WD Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV(03.0C91 small car 5 22 28 24 5 No 363
PORSCHE 911 Carrera$S |3 6 AMS-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 22 28 24 5 No 363
PORSCHE 911 Carrera$S |3 6 Man-7 2WD Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 20 29 23 5 No 38¢%
PORSCHE 911 CarreraS |3 6 Man-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 29 23 5 No 389
PORSCHE 911 Carrera S
Cabriolet 3 6 AMS-7 2WD Gasoline CA L3LEV160 California LEV-Ill LEV160 |HPRXV03.0C91 small car 5 22 28 24 5 No 367
PORSCHE 911 Carrera S
Cabriolet 3 6 AMS-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 22 28 24 5 No 367
PORSCHE 911 Carrera S
Cabriolet 3 6 Man-7 2WD  |Gasoline CA L3LEV160 California LEV-1l LEV160 |HPRXV03.0C91 small car 5 20 28 23 5 No 391
PORSCHE 911 Carrera S
Cabriolet 3 6 Man-7 2WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 28 23 5 No 391
PORSCHE 911 Targa 4 3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV03.0C91 small car 5 22 28 24 5 No 367
PORSCHE 911 Targa 4 3 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0CS1 small car 5 22 28 24 5 No 367
PORSCHE ©11 Targa 4 3 6 Man-7 4WD Gasoline CA L3LEV160 California LEV-Il LEV160 |HPRXV(03.0C91 small car 5 19 28 22 5 No 395
PORSCHE 911 Targa 4 3 6 Man-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 19 28 22 5 No 395
PORSCHE ©11 Targa 4
GTS 3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1l LEV160 |HPRXV03.0C91 small car 5 20 26 22 5 No 404
PORSCHE 911 Targa 4
GTS 3 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 20 26 22 5 No 404
PORSCHE §11 Targa 4
GTS 3 6 Man-7 4WD Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV03.0C91 small car 5 18 26 21 4 No 428
PORSCHE 911 Targa 4
GTS 3 6 Man-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 18 26 21 4 No 428
PORSCHE 911 Targa 4S 3 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1Il LEV160 |HPRXV03.0C91 small car 5 21 27 24 5 No 376
PORSCHE 911 Targa 45 3 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0CS1 small car 5 21 27 24 5 No 376
PORSCHE 911 Targa 45 3 6 Man-7 4WD Gasoline CA L3LEV160 California LEV-IIl LEV160 |HPRXV03.0C91 small car 5 1¢ 28 22 5 No 396
*yehicles may be added throughout the model year. Please check back for updates, Page 80 of 94
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PORSCHE 911 Targa 4S 3 6 Man-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.0C91 small car 5 19 28 22 5 No 396
PORSCHE 911 Turbo 3.8 6 AMS-7 4WD Gasoline CA L2LEV160 California LEV-1I LEV160 HPRXV03.8T91 small car 5 19 24 21 4 No 428
PORSCHE 911 Turbo 3.8 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.8T91 small car 5 19 24 21 4 No 428
PORSCHE 911 Turbo
Cabriolet 3.8 6 AMS-7 4WD Gasoline CA L2LEV160 California LEV-1I LEV160 HPRXV03.8T91 small car 5 19 24 21 4 No 430
PORSCHE 911 Turbo
Cabriolet 3.8 6 AMS-7 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.8T91 small car 5 19 24 21 4 No 430
PORSCHE 911 Turbo S 3.8 6 AMS-7 4WD Gasoline CA L2LEV160 California LEV-1l LEV160 HPRXV03.8T91 small car 5 19 24 21 4 No 428
PORSCHE 911 Turbo S 3.8 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.8T91 small car 5 19 24 21 4 No 428
PORSCHE 911 Turbo S
Cabriolet 3.8 6 AMS-7 4WD Gasoline CA L2LEV160 California LEV-1I LEV160 HPRXV03.8T91 small car 5 15 24 21 4 No 430
PORSCHE 911 Turbo S
Cabriolet 38 6 AMS-7 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXV03.8T91 small car 5 19 24 21 4 No 430
PORSCHE Boxster 2 4 AMS-7 2WD Gasoline CA L3ULEV125 California LEV-1Il ULEV125 |HPRXV02.5B82 small car 6 22 29 25 5 No 353
PORSCHE Boxster 2 4 AMS-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXV02.5B82 small car 6 22 29 25 5 No 353
PORSCHE Boxster 2 4 Man-6 2WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXV(02.5B82 small car 6 21 28 24 5 No 369
PORSCHE Boxster 2 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXV(02.5B82 small car 6 21 28 24 5 No 369
PORSCHE Boxster S 2.5 4 AMS-7 2WD Gasoline CA L3ULEV125 California LEV-1Il ULEV125 |HPRXV02.5B82 small car 6 21 28 24 5 No 372
PORSCHE Boxster 5 2.5 4 AMS-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXV02.5B82 small car 6 21 28 24 5 No 372
PORSCHE Boxster S 2.5 4 Man-6 2WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXV(02.5B82 small car 6 20 26 22 5 No 401
PORSCHE Boxster S 2.5 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXV(02.5B82 small car 6 20 26 22 5 No 401
PORSCHE Cayenne 3.6 6 SemiAuto-8 [4WD |Gasoline FA B5 Federal Tier 2 Bin 5 HPRXT03.6PV6 standard SUV |5 18 24 20 4 No  [432
PORSCHE Cayenne 3.6 6 SemiAuto-8 [4WD | Gasoline CA U2 California LEV-1l ULEV HPRXT03.6PV6 standard SUV |6 18 24 20 4 No  [432
PORSCHE Cayenne GTS 3.6 6 SemiAuto-8 |4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXT03.6MCS standard SUV |6 16 23 19 4 No 476
PORSCHE Cayenne GTS |3.6 6 SemiAuto-8 [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXT03.6MCS |standard SUV |5 16 23 19 4 No |476
PORSCHE Cayenne
Platinum 3.6 6 SemiAuto-8 [4WD | Gasoline FA B5 Federal Tier 2 Bin 5 HPRXTO03.6PV6 standard SUV |5 17 23 19 4 No 453
PORSCHE Cayenne
Platinum 36 6 SemiAuto-8 [{4WD |Gasoline CA uz California LEV-1l ULEV HPRXT03.6PV6 standard SUV |6 17 23 19 4 No 453
PORSCHE Cayenne S 3.6 6 SemiAuto-8 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXT03.6MCS standard SUV |6 17 24 20 4 No 452
PORSCHE Cayenne S 3.6 6 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXT03.6MCS |standard SUV |5 17 24 20 4 No |452
*yehicles may be added throughout the model year. Please check back for updates, Page 81 of 94
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PORSCHE Cayenne S e- Gasoline/Ele
Hybrid 3 6 AutoMan-8 [4WD |ctricity FA B5 Federal Tier 2 Bin 5 HPRXT03.0PHY standard SUV |5 21/47 |24/45 |22/46 |8 Yes |258
PORSCHE Cayenne S e- Gasoline/Ele
Hybrid 3 6 AutoMan-8 [4WD |ctricity CA u2 California LEV-Il ULEV HPRXT03.0PHV standard SUV |6 21/47 |24/45 |22/46 |8 Yes |258
PORSCHE Cayenne Turbo (4.8 8 SemiAuto-8 [4WD | Gasoline FA B5 Federal Tier 2 Bin 5 HPRXT04.8CTD standard SUV |5 14 21 17 3 No 536
PORSCHE Cayenne Turbo |4.8 8 SemiAuto-8 [4WD | Gasoline CA L2 California LEV-1I LEV HPRXT04.8CTD standard SUV |5 14 21 17 3 No 536
PORSCHE Cayenne Turbo
S 4.8 g SemiAuto-8 [4WD | Gasoline FA B5 Federal Tier 2 Bin 5 HPRXT04.8CTD standard SUV |5 14 21 17 3 No 536
PORSCHE Cayenne Turbo
S 4.8 8 SemiAuto-8 [4WD |Gasoline CA L2 California LEV-II LEV HPRXT04.8CTD standard SUV |5 14 21 17 3 No 536
PORSCHE Macan 2 4 AMS-7 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXT02.0MR4 |small SUV 6 20 25 22 5 No 399
PORSCHE Macan 2 4 AMS-7 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXTO2.0MR4 |small SUV 5 20 25 22 5 No 399
PORSCHE Macan GTS 3 6 AMS-7 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXT03.6MCS small SUV 6 17 23 19 4 No 461
PORSCHE Macan GTS 3 6 AMS-7 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXT03.6MCS small SUV 5 17 23 19 4 No 461
PORSCHE Macan S 3 6 AMS-7 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HPRXT03.6MCS small SUV 6 17 23 15 4 No 459
PORSCHE Macan S 3 6 AMS-7 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HPRXT03.6MCS small SUV 5 17 23 15 4 No 459
PORSCHE Macan Turbo  |3.6 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1ll LEV160 |HPRXT03.6MT6 small SUV 5 17 23 19 4 No 467
PORSCHE Macan Turbo 3.6 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXT03.6MT6 small SUV 5 17 23 15 4 No 467
PORSCHE Macan Turbo
Kit 3.6 6 AMS-7 4WD Gasoline CA L3LEV160 California LEV-1ll LEV160 |HPRXT03.6MT6 small SUV 5 17 23 19 4 No 460
PORSCHE Macan Turbo
Kit 3.6 6 AMS-7 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HPRXTO03.6MT6 small SUV 5 17 23 19 4 No 460
RAM 1500 3.6 6 Auto-8 2WD Ethanol/Gas [CA B4 Federal Tier 2 Bin 4 HCRXT03.65PB pickup 6 12/17 |17/25 |14/20 |4 No 455/450
RAM 1500 3.6 6 Auto-8 2WD Ethanol/Gas [FA B4 Federal Tier 2 Bin 4 HCRXT03.65PB pickup 6 12/17 |17/25 |14/20 |4 No 455/450
RAM 1500 3.6 6 Auto-8 4WD Ethanol/Gas [CA B4 Federal Tier 2 Bin 4 HCRXT03.65PB pickup 6 11/16 |16/23 |13/198 |4 No 482/475
RAM 1500 3.6 6 Auto-8 4WD Ethanol/Gas [FA B4 Federal Tier 2 Bin 4 HCRXT03.65PB pickup 6 11/16 |16/23 |13/19 |4 No 482/475
Federal Tier 3 Transitional
RAM 1500 5.7 8 Auto-6 4WD Gasoline CA T3B110 Bin 110 HCRXT05.75P1 pickup 6 13 15 15 2 No 580
Federal Tier 3 Transitional
RAM 1500 5.7 8 Auto-6 4WD Gasoline FA T3B110 Bin 110 HCRXT05.75P1 pickup 6 13 19 15 2 No 580
Federal Tier 3 Transitional
RAM 1500 5.7 8 Auto-8 2WD Gasoline CA T3B110 Bin 110 HCRXT05.75P1 pickup 6 15 22 17 3 No 512
Federal Tier 3 Transitional
RAM 1500 5.7 8 Auto-8 2WD Gasoline FA T3B110 Bin 110 HCRXT05.75P1 pickup 6 15 22 17 3 No 512
*yehicles may be added throughout the model year. Please check back for updates, Page 82 of 94
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Federal Tier 3 Transiticnal
RAM 1500 5.7 8 Auto-8 4WD Gasoline CA T3B110 Bin 110 HCRXT05.75P1 pickup 6 15 21 17 3 No 527
Federal Tier 3 Transitional
RAM 1500 5.7 8 Auto-8 4WD Gasoline FA T3B110 Bin 110 HCRXT05.75P1 pickup 6 15 21 17 3 No 527
Federal Tier 3 Transitional special
RAM Promaster City 2.4 4 Auto-9 2WD Gasoline FA T3B110 Bin 110 HCRXT02.45P0 purpose 6 21 28 24 5 No 374
special
RAM Promaster City 2.4 4 Auto-9 2WD  |Gasoline CA uz2 California LEV-1l ULEV HCRXT02.45P0 purpose 6 21 28 24 5 No 374
ROLLS-ROYCE Dawn 6.6 12 SemiAuto-8 |2WD Gasoline CA L3ULEV125 |California LEV-IIl ULEV125 |HRRGV06.6N74  |small car 6 12 15 14 1 No 627
ROLLS-ROYCE Dawn 6.6 12 SemiAuto-8 [2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HRRGV06.6N74  |small car 6 12 19 14 1 No 627
ROLLS-ROYCE Ghost 6.6 12 SemiAuto-8 |2WD Gasoline CA L3ULEV125 |California LEV-IIl ULEV125 |HRRGVO06.6N74 large car 6 12 19 14 1 No 627
ROLLS-ROYCE Ghost 6.6 12 SemiAuto-8 |2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HRRGV06.6N74  |large car 6 12 19 14 1 No 627
ROLLS-ROYCE Ghost EWB |6.6 12 SemiAuto-8 |2WD Gasoline CA L3ULEV125 |California LEV-Il ULEV125 |HRRGV06.6N74 large car 6 12 15 14 1 No 627
ROLLS-ROYCE Ghost EWB |6.6 12 SemiAuto-8 |2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HRRGV06.6N74  |large car 6 12 19 14 1 No 627
ROLLS-ROYCE Phantom |6.7 12 SemiAuto-8 {2WD | Gasoline CA 12 California LEV-II LEV HRRGVO06.7LE2 large car 5 11 19 14 1 No 638
ROLLS-ROYCE Phantom |6.7 12 SemiAuto-8 |[2WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HRRGV06.7LE2 large car 5 11 19 14 1 No 638
ROLLS-ROYCE Phantom
Coupe 6.7 12 SemiAuto-8 {2WD |Gasoline CA L2 California LEV-II LEV HRRGVO06.7LE2 small car 5 11 19 14 1 No 638
ROLLS-ROYCE Phantom
Coupe 6.7 12 SemiAuto-8 |[2WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HRRGV06.7LE2 small car 5 11 19 14 1 No 638
ROLLS-ROYCE Phantom
Drophead Coupe 6.7 12 SemiAuto-8 {2WD |Gasoline CA L2 California LEV-II LEV HRRGVO06.7LE2 small car 5 11 19 14 1 No 637
ROLLS-ROYCE Phantom
Drophead Coupe 6.7 12 SemiAuto-8 |[2WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HRRGV06.7LE2 small car 5 11 19 14 1 No 637
ROLLS-ROYCE Phantom
EWB 6.7 12 SemiAuto-8 {2WD |Gasoline CA L2 California LEV-II LEV HRRGVO06.7LE2 large car 5 11 19 14 1 No 637
ROLLS-ROYCE Phantom
EWB 6.7 12 SemiAuto-8 2WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HRRGV06.7LE2 large car 5 11 19 14 1 No 637
ROLLS-ROYCE Wraith 6.6 12 SemiAuto-8 2WD Gasoline CA L3ULEV125 |California LEV-1Il ULEV125 |HRRGV06.6N74 midsize car 6 12 19 15 2 No 604
ROLLS-ROYCE Wraith 6.6 12 SemiAuto-8 [2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HRRGVO06.6N74  |midsizecar |6 12 19 15 2 No 604
ROUSH Stage 3 Mustang |5 8 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HRIIVO5.0VKM small car 6 13 23 16 2 No 559
ROUSH Stage 3 Mustang |5 8 SemiAuto-6 |[2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HRIIVO5.0VKM small car 6 14 22 17 3 No 531
SMART ForTwo
Convertible .9 3 AutoMan-6 [2WD |Gasoline CA L3ULEV70 California LEV-IIl ULEV70 |HMBXV0O0.9U2A |small car 7 33 38 35 8 Yes |251
*yehicles may be added throughout the model year. Please check back for updates, Page 83 of 94
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SMART ForTwo
Convertible .9 3 AutoMan-6 |[2WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMBXV00.9U2A |small car 7 33 38 35 8 Yes |251
SMART ForTwo
Convertible 9 3 Man-5 2WD  |Gasoline CA L3ULEV70 California LEV-1l ULEV70 |HMBXV00.9U2A |small car 7 31 38 34 8 Yes |258
SMART ForTwo
Convertible 9 3 Man-5 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMBXV00.9U2A |small car 7 31 38 34 8 Yes |258
SMART ForTwo Coupe .9 3 AutoMan-6 |2WD | Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMBXV00.9U2A |small car 7 33 39 35 8 Yes 248
SMART ForTwo Coupe 9 3 AutoMan-6 |[2WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMBXV00.9U2A |small car 7 33 39 35 8 Yes 248
SMART ForTwo Coupe 9 3 Man-5 2WD  |Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HMBXV00.3U2A |small car 7 31 39 34 8 Yes |257
SMART ForTwo Coupe 9 3 Man-5 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HMBXV00.9U2A |small car 7 31 39 34 8 Yes |257
SUBARU BRZ 2 4 Man-6 2WD Gasoline CA L2 California LEV-II LEV HFIXV02.0AIM small car 5 21 29 24 5 No 367
SUBARU BRZ 2 4 Man-6 2WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXV02.0AIM small car 5 21 29 24 5 No 367
SUBARU BRZ 2 4 SemiAuto-6 | 2WD Gasoline CA L2 California LEV-II LEV HFIXV02.0AIM small car 5 24 33 27 6 No 322
SUBARU BRZ 2 4 SemiAuto-6 |2WD | Gasoline FA T3B160 Federal Tier 3 Bin 160 HFJXV02.0AIM small car 5 24 33 27 6 No 322
L2SULEV30/P |California LEV-II
SUBARU Crosstrek 2 4 Man-5 4WD Gasoline CA ZEV SULEV30Q/PZEV HFIXTO2.0NKR small SUV 9 23 30 26 6 No 348
Federal Tier 3 Transitional
SUBARU Crosstrek 2 4 Man-5 4WD Gasoline FA T3B85 Bin 85 HFIXTO2.0NKR small SUV 7 23 30 26 6 No 348
L2SULEV30/P |California LEV-1I
SUBARU Crosstrek 2 4 SCV-6 4WD Gasoline CA ZEV SULEV30Q/PZEV HFJXTO2.0NKR small SUV g 26 33 29 7 Yes 311
Federal Tier 3 Transitional
SUBARU Crosstrek 2 4 SCV-6 4WD Gasoline FA T3B85 Bin 85 HFIXTO2.0NKR small SUV 7 26 33 29 7 Yes 311
SUBARU Forester 2 4 SCV-8 4WD Gasoline CA L2 California LEV-II LEV HFIXJ02.0FPT small SUV 5 23 27 25 5 No 359
SUBARU Forester 2 4 SCV-8 4WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXJ02.OFPT small SUV 5 23 27 25 5 No 359
L3SULEV30/P |California LEV-IHI
SUBARU Forester 2.5 4 CVT 4WD Gasoline CA ZEV SULEV30Q/PZEV HFIXJO2.5HRV small SUV S 26 32 28 6 No 315
SUBARU Forester 2.5 4 CvT 4WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HFJXJ02.5HRV small SUV 7 26 32 28 6 No 315
L3SULEV30/P |California LEV-III
SUBARU Forester 2.5 4 Man-6 4WD Gasoline CA ZEV SULEV30/PZEV HFIXJO2.5HRV small SUV 9 22 28 24 5 No 368
SUBARU Forester 2.5 4 Man-6 4WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HFJXJO2.5HRV small SUV 7 22 28 24 5 No 368
L3SULEV30/P |California LEV-1HI
SUBARU Impreza 2 4 Man-5 4WD Gasoline CA ZEV SULEV30Q/PZEV HFIXV02.0BUY midsize car 9 24 32 27 6 No 331
L3SULEV30/P |California LEV-1II station
SUBARU Impreza 2 4 Man-5 4WD Gasoline CA ZEV SULEV30/PZEV HFIXV02.0BUY wagon 9 24 31 26 6 No 335
SUBARU Impreza 2 4 Man-5 4WD  |Gasoline FA T3B50 Federal Tier 3 Bin 50 HFJXV02.0BUY midsize car |7 24 32 27 6 No 331
station
SUBARU Impreza 2 4 Man-5 4WD  |Gasoline FA T3B50 Federal Tier 3 Bin 50 HFIXV02.0BUY wagon 7 24 31 26 6 No 335
L3SULEV30/P |California LEV-1lI
SUBARU Impreza 2 4 SCv-7 4WD Gasoline CA ZEV SULEV30/PZEV HFIXV02.0BUY midsize car 9 28 38 32 7 Yes 282
L3SULEV30/P |California LEV-lI station
SUBARU Impreza 2 4 SCV-7 4WD Gasoline CA ZEV SULEV30Q/PZEV HFJIXV02.0BUY wagon g 28 37 31 7 Yes 282
SUBARU Impreza 2 4 SCV-7 4WD  |Gasoline FA T3B50 Federal Tier 3 Bin 50 HFIXV02.0BUY midsize car |7 28 38 32 7 Yes 282
*yehicles may be added throughout the model year. Please check back for updates, Page 84 of 94
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station
SUBARU Impreza 2 4 SCV-7 4WD Gasoline FA T3B50 Federal Tier 3 Bin 50 HFIXV02.0BUY wagon 7 28 37 31 7 Yes |282
L3SULEV30/P |California LEV-1II
SUBARU Impreza Sport 2 4 Man-5 4WD Gasoline CA ZEV SULEV30/PZEV HFIXV02.0BUY midsize car |9 23 31 26 6 No 337
L3SULEV30/P |California LEV-II station
SUBARU Impreza Sport 2 4 Man-5 4WD Gasoline CA ZEV SULEV30Q/PZEV HFIXV02.0BUY wagon 9 22 30 25 5 No 351
SUBARU Impreza Sport 2 4 Man-5 4WD  |Gasoline FA T3B50 Federal Tier 3 Bin 50 HFIXvV02.0BUY midsize car |7 23 31 26 6 No 337
station
SUBARU Impreza Sport 2 4 Man-5 4WD Gasoline FA T3B50 Federal Tier 3 Bin 50 HFIXV02.0BUY wagon 7 22 30 25 5 No 351
L3SULEV30/P |California LEV-1il
SUBARU Impreza Sport 2 4 SCv-7 4WD Gasoline CA ZEV SULEV30/PZEV HFIXV02.0BUY midsize car |9 27 36 30 7 Yes |291
L3SULEV30/P |California LEV-lI station
SUBARU Impreza Sport |2 4 SCV-7 4WD |Gasoline CA ZEV SULEV30/PZEV HFIXV02.0BUY wagon ] 27 35 30 7 Yes |292
SUBARU Impreza Sport 2 4 SCV-7 4WD  |Gasoline FA T3B50 Federal Tier 3 Bin 50 HEIXV02.0BUY midsize car |7 27 36 30 7 Yes 291
station
SUBARU Impreza Sport 2 4 SCV-7 4WD Gasoline FA T3B50 Federal Tier 3 Bin 50 HFJIXV02.0BUY wagon 7 27 35 30 7 Yes |292
L3SULEV30/P |Califarnia LEV-1lI
SUBARU Legacy 2.5 4 SCV-6 4WD  |Gasoline CA ZEV SULEV30/PZEV HFIXJ02.5HRY midsize car |9 25 34 29 7 Yes |311
SUBARU Legacy 2.5 4 SCV-6 4WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HEIXI02.5HRV midsize car |7 25 34 29 7 Yes |311
SUBARU Legacy 2.5 4 SCV-6 4WD | Gasoline CA L3LEV160 California LEV-III LEV160 |HFIXJO2.5iSW midsize car |5 25 34 29 7 Yes |311
SUBARU Legacy 2.5 4 SCV-6 4WD  |Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXI02.515W midsize car |5 25 34 29 7 Yes |311
SUBARU Legacy 3.6 6 SCV-6 A4WD |Gasoline CA L3ULEV125 |California LEV-IIt ULEV125 |HFJXJO3.6KTX midsize car |6 20 28 23 5 No |387
SUBARU Legacy 3.6 6 SCV-6 4WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HEIXI03.6KTX midsize car |6 20 28 23 5 No 387
L3SULEV30/P |California LEV-1il
SUBARU Qutback 2.5 4 SCV-6 4WD |Gasoline CA ZEV SULEV30/PZEV HFIXJ02.5HRV small SUV ] 25 32 28 6 No |319
SUBARU Qutback 2.5 4 SCV-6 4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HFIXJ02.5HRV small SUV 7 25 32 28 6 No |319
SUBARU Outback 2.5 4 SCV-6 4WD  |Gasoline CA L3LEV160 California LEV-IIl LEV160  |HFJXJ02.55W small SUV 5 25 32 28 6 No |319
SUBARU Outback 2.5 4 SCV-6 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXJ02.5J5W small SUV 5 25 32 28 6 No |319
SUBARU Qutback 3.6 6 SCV-6 4WD |Gasoline CA L3ULEV125 |California LEV-IIt ULEV125 |HFJXJO3.6KTX small SUV 6 20 27 22 5 No |398
SUBARU Outback 3.6 6 SCV-6 4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HFIXJ03.6KTX small SUV 6 20 27 22 5 No |398
SUBARU WRX 2 4 Man-6 4WD | Gasoline CA L2 California LEV-1I LEV HFIXJ02.0FPT small car 5 20 27 23 5 No |385
SUBARU WRX 2 4 Man-6 AWD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXJ02.0FPT small car 5 20 27 23 5 No |385
SUBARU WRX 2 4 SCV-8 4WD  |Gasoline CA L2 California LEV-1I LEV HFIXJ02.0FPT small car 5 18 24 21 4 No 420
SUBARU WRX 2 4 SCV-8 A4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXJ02.0FPT small car 5 18 24 21 4 No |420
SUBARU WRX 2.5 4 Man-6 4WD  |Gasoline CA L2 California LEV-1I LEV HFIXV02.5PHU small car 5 17 23 19 4 No |458
SUBARU WRX 2.5 4 Man-6 4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXV02.5PHU small car 5 17 23 19 4 No  |458
TESLA Model S 60D N/A N/A  |Auto-1 4WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2S large car 10 101 107 104 10 Elite |0
TESLA Model S 60kWh N/A N/A  |Auto-1 2WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L1S large car 10 98 101 99 10 Elite |0
TESLA Model S 75D N/A N/A  |Auto-1 4WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2S large car 10 102 105 103 10 Elite |0
*yehicles may be added throughout the model year. Please check back for updates, Page 85 of 94
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TESLA Model S 75kWh N/A N/A  |Auto-1 2WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L1S large car 10 97 100 98 10 Elite |0
TESLA Model S P100D N/A N/A  |Auto-1 4WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2S large car 10 92 105 98 10 Elite |0
TESLA Model S P90D N/A N/A  |Auto-1 4WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2S large car 10 92 100 95 10 Elite |0
TESLA Model X 60D N/A N/A  |Auto-1 4WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2X standard SUV |10 91 94 93 10 Elite |0
TESLA Model X 75D N/A N/A  |Auto-1 4WD  |Electricity FA T3B0 Federal Tier 3Bin 0 HTSLV00.0L2X standard SUV |10 91 95 93 10 Elite |0
TESLA Model X 90D N/A N/A  |Auto-1 4WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2X standard SUV |10 S0 24 92 10 Elite |0
TESLA Model X P100OD N/A N/A  |Auto-1 4WD Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2X standard SUV |10 81 92 86 10 Elite |0
TESLA Model X PSOD N/A N/A  |Auto-1 4WD Electricity FA T3BO Federal Tier 3 Bin 0 HTSLV00.0L2X standard SUV |10 89 S0 89 10 Elite |0
TOYOTA 4Runner 4 6 SemiAuto-5 [2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXT04.0B6S standard SUV |6 17 21 18 3 No 479
TOYOTA 4Runner 4 6 SemiAuto-5 [2WD |Gasoline CA U2 California LEV-1I ULEV HTYXT04.0B6S standard SUV |6 17 21 18 3 No 479
TOYOTA 4Runner 4 6 SemiAuto-5 [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXT04.0B6S standard SUV |6 17 20 18 3 No 491
TOYOTA 4Runner 4 6 SemiAuto-5 [4WD | Gasoline CA U2 California LEV-1l ULEV HTYXT04.0B6S standard SUV |6 17 20 18 3 No 491
TOYOTA 86 2 4 Man-6 2WD Gasoline CA L2 California LEV-II LEV HFIXV02.0AIM small car 5 21 28 24 5 No 373
TOYOTA 86 2 4 Man-6 2WD Gasoline FA T3B160 Federal Tier 3 Bin 160 HFIXV02.0AIM small car 5 21 28 24 5 No 373
TOYOTA 86 2 4 SemiAuto-6 |[2WD |Gasoline CA L2 California LEV-II LEV HFJXV02.0AIM small car 5 24 32 27 6 No 328
TOYOTA 86 2 4 SemiAuto-6 |[2WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HFJXV02.0AIM small car 5 24 32 27 6 No 328
TOYOTA Avalon 3.5 6 SemiAuto-6 |2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV03.5B6C midsize car |6 21 30 24 5 No 365
TOYOTA Avalon 3.5 6 SemiAuto-6 |2WD | Gasoline CA uz2 California LEV-1l ULEV HTYXV03.5B6C midsize car |6 21 30 24 5 No 365
L3SULEV30/P |California LEV-1HI
TOYOTA Avalon Hybrid 2.5 4 SCV-6 2WD Gasoline CA ZEV SULEV30Q/PZEV HTYXV02.5P34 midsize car 9 40 39 40 9 Yes 223
TOYOTA Avalon Hybrid 2.5 4 SCV-6 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV02.5P34 midsize car |8 40 39 40 9 Yes 223
TOYOTA Camry 2.5 4 SemiAuto-6 |2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXJ02.5B6L midsize car |6 24 33 27 6 No 321
TOYOTA Camry 2.5 4 SemiAuto-6 |[2WD |Gasoline CA U2 California LEV-1l ULEV HTYX102.5B6L midsize car |6 24 33 27 6 No 321
TOYOTA Camry 2.5 4 SemiAuto-6 |[2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV02.5B6D midsize car |6 24 33 27 6 No 321
TOYOTA Camry 2.5 4 SemiAuto-6 {2WD |Gasoline CA U2 California LEV-1l ULEV HTYXV02.5B6D midsize car |6 24 33 27 6 No 321
TOYOTA Camry 3.5 6 SemiAuto-6 {2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV03.5B6C midsize car |6 21 30 24 5 No 363
TOYOTA Camry 3.5 6 SemiAuto-6 {2WD | Gasoline CA U2 California LEV-1l ULEV HTYXV03.5B6C midsize car |6 21 30 24 5 No 363
L3SULEV30/P |California LEV-1lI

TOYOTA Camry Hybrid LE |2.5 4 CVT 2WD Gasoline CA ZEV SULEV30/PZEV HTYXV02.5P34 midsize car 9 42 38 40 9 Yes 221
TOYOTA Camry Hybrid LE |2.5 4 CcvT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV02.5P34 midsize car |8 42 38 40 9 Yes 221
TOYOTA Camry Hybrid L3SULEV30/P |California LEV-1lI
XLE/SE 2.5 4 CVT 2WD Gasoline CA ZEV SULEV30/PZEV HTYXV02.5P34 midsize car 9 40 37 38 9 Yes 230
TOYOTA Camry Hybrid
XLE/SE 2.5 4 CVT 2WD | Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV02.5P34 midsize car |8 40 37 38 9 Yes |230
*yehicles may be added throughout the model year. Please check back for updates, Page 86 of 94
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TOYOTA Corolla 18 4 CvT 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV01.8B6A midsize car |6 28 36 32 7 Yes 281
TOYOTA Corolla 18 4 CcvT 2WD  |Gasoline CA uz California LEV-1l ULEV HTYXV01.8B6A midsize car |6 28 36 32 7 Yes 281
TOYOTA Corolla 1.8 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV01.8B6A midsize car |6 27 35 30 7 Yes |289
TOYOTA Corolla 1.8 4 Man-6 2WD  |Gasoline CA U2 California LEV-1l ULEV HTYXV01.8B6A midsize car |6 27 35 30 7 Yes |289
TOYOTA Corolla 1.8 4 SCv-7 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV01.8B6A midsize car |6 28 35 31 7 Yes |286
TOYOTA Corolla 1.8 4 SCv-7 2WD  |Gasoline CA U2 California LEV-1I ULEV HTYXV01.8B6A midsize car |6 28 35 31 7 Yes |286
TOYOTA Corolla LE Eco 1.8 4 CvT 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXV01.8M5B midsize car 7 29 38 33 8 Yes 271
TOYOTA Corolla LE Eco 1.8 4 CVT 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70 |HTYXV01.8M5B midsize car 7 30 40 34 8 Yes 263
TOYOTA Corolla LE Eco 18 4 cvT 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXV01.8M5B |midsizecar |7 29 38 33 8 Yes 271
TOYOTA Corolla LE Eco 1.8 4 CvT 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXV01.8M5B |midsizecar |7 30 40 34 8 Yes |263
TOYOTA Corolla iM 1.8 4 Man-6 2WD  |Gasoline CA L3ULEV70 California LEV-Ill ULEV70  |HTYXV01.8M5B |midsize car |7 27 35 30 7 Yes |297
TOYOTA Corolla iM 1.8 4 Man-6 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXV01.8M5B |midsizecar |7 27 35 30 7 Yes |297
TOYOTA Corolla iM 1.8 4 SCV-7 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70 |HTYXV01.8M5B midsize car 7 28 36 31 7 Yes 283
TOYOTA Corolla iM 1.8 4 SCv-7 2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXV01.8M5B |midsize car |7 28 36 31 7 Yes 283
TOYOTA Highlander 2.7 4 SemiAuto-6 [2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXT02.7B6N small SUV 6 20 24 22 5 No  |407
TOYOTA Highlander 2.7 4 SemiAuto-6 |[2WD |Gasoline CA u2 California LEV-1l ULEV HTYXT02.7B6N small SUV 6 20 24 22 5 No  |407
TOYOTA Highlander 3.5 6 SemiAuto-8 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT03.5M5M |small SUV 7 20 27 23 5 No 391
TOYOTA Highlander 3.5 6 SemiAuto-8 {2WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |small SUV 7 20 27 23 5 No 391
TOYOTA Highlander 3.5 6 SemiAuto-8 4WD Gasoline CA L3ULEV70 California LEV-Ill ULEV70  |HTYXTO03.5M5M |standard SUV |7 19 26 22 5 No 405
TOYOTA Highlander 3.5 6 SemiAuto-8 4WD Gasoline CA L3ULEV70 California LEV-I1 ULEV70  |HTYXT03.5M5M |standard SUV |7 20 26 22 5 No 398
TOYOTA Highlander 3.5 6 SemiAuto-8 [4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |standard SUV |7 19 26 22 5 No  |405
TOYOTA Highlander 3.5 6 SemiAuto-8 [4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |standard SUV |7 20 26 22 5 No 398
TOYOTA Highlander AWD
LE 3.5 6 SemiAuto-8 |4WD Gasoline CA L3ULEV70 California LEV-Ill ULEV70  |HTYXT03.5M5M |standard SUV |7 20 27 23 5 No 390
TOYOTA Highlander AWD
LE 3.5 6 SemiAuto-8 [4WD | Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |standard SUV |7 20 27 23 5 No 390
TOYOTA Highlander
Hybrid 3.5 6 SCV-6 4WD Gasoline CA L3SULEV30 California LEV-1Il SULEV30 |HTYXT03.5P3S standard SUV |8 29 27 28 6 No 311
TOYOTA Highlander
Hybrid 3.5 6 SCV-6 4WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXT03.5P3S standard SUV |8 29 27 28 6 No 311
TOYOTA Highlander
Hybrid LE Plus 3.5 6 SCV-6 4WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HTYXT03.5P3S standard SUV |8 30 28 29 7 Yes 305
TOYOTA Highlander
Hybrid LE Plus 3.5 6 SCV-6 4WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXT03.5P3S standard SUV |8 30 28 29 7 Yes |305
*yehicles may be added throughout the model year. Please check back for updates, Page 87 of 94
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TOYOTA Highlander
LE/XLE/SE/LTD 3.5 6 SemiAuto-8 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT03.5M5M |small SUV 7 21 27 23 5 No 384
TOYOTA Highlander
LE/XLE/SE/LTD 3.5 6 SemiAuto-8 2WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |small SUV 7 21 27 23 5 No 384
TOYOTA Land Cruiser 5.7 8 SemiAuto-8 [4WD | Gasoline FA B5 Federal Tier 2 Bin 5 HTYXT05.7BEY standard SUV |5 13 18 15 2 No 595
TOYOTA Land Cruiser 5.7 8 SemiAuto-8 [4WD | Gasoline CA uz2 California LEV-1l ULEV HTYXTO5.7BEY standard SUV |6 13 18 15 2 No 595
TOYOTA Mirai N/A N/A |CVT 2WD  |Hydrogen FA T3BO Federal Tier 3 Bin 0 HTYXV00.0DA7  |small car 10 67 67 67 10 Elite |0
TOYOTA Mirai N/A N/A |CVT 2WD  |Hydrogen |CA ZEV California ZEV HTYXV00.0DA7  |small car 10 67 67 67 10 Elite |0
L3SULEV30/P |California LEV-1II
TOYOTA Prius 1.8 4 CVT 2WD Gasoline CA ZEV SULEV30/PZEV HTYXV01.8P33 midsize car 9 54 50 52 10 Elite [171
TOYOTA Prius 1.8 4 CVT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV01.8P33 midsize car |8 54 50 52 10 Yes |171
L3SULEV30/P |California LEV-IHI
TOYOTA Prius 1.8 4 CvT 2WD Gasoline CA ZEV SULEV30/PZEV HTYXV01.8P34 midsize car S 54 50 52 10 Elite [171
TOYOTA Prius 1.8 4 CVT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV01.8P34 midsize car |8 54 50 52 10 Yes |171
L3SULEV30/P |California LEV-1II
TOYOTA Prius Eco 1.8 4 CVT 2WD Gasoline CA ZEV SULEV30/PZEV HTYXV01.8P34 midsize car 9 58 53 56 10 Elite [158
TOYOTA Prius Eco 1.8 4 VT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV01.8P34 midsize car |8 58 53 56 10 Yes |158
Gasoline/Ele L3SULEV30/P |California LEV-1Ii
TOYOTA Prius Prime 1.8 4 CvT 2WD ctricity CA ZEV SULEV30/PZEV HTYXV01.8P35 midsize car S 55/145 |53/121 |54/133 |10 Elite |78
Gasoline/Ele
TOYOTA Prius Prime 1.8 4 CvT 2WD ctricity FA T3B30 Federal Tier 3 Bin 30 HTYXV01.8P35 midsize car |8 55/145 |53/121 [54/133 |10 Yes |78
TOYOTA Prius ¢ 1.5 4 CvT 2WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HTYXV01.5P34 small car 8 48 43 46 10 Yes 183
TOYOTA Prius ¢ 1.5 4 cvT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV01.5P34 small car 8 48 43 46 10 Yes 193
station
TOYOTA Prius v 1.8 4 CVT 2WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HTYXV01.8P3U wagon 8 43 39 41 9 Yes 217
station
TOYOTA Prius v 1.8 4 cvT 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXV01.8P3U wagon 8 43 39 a1 9 Yes 217
TOYOTA RAV4 2.5 4 SemiAuto-6 [ 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXJ02.5B6L small SUV 6 23 29 25 5 No 349
TOYOTA RAV4 2.5 4 SemiAuto-6 | 2WD Gasoline CA U2 California LEV-1l ULEV HTYXJ02.5B6L small SUV 6 23 29 25 5 No 349
TOYOTA RAV4 2.5 4 SemiAuto-6 | 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXJ02.5B6L small SUV 6 22 28 25 5 No 357
TOYOTA RAV4 2.5 4 SemiAuto-6 |4WD Gasoline CA U2 California LEV-1l ULEV HTYXJ02.5B6L small SUV 6 22 28 25 5 No 357
TOYOTA RAV4 Hybrid 2.5 4 SCV-6 4WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HTYXT02.5P3M small SUV 8 34 30 32 7 Yes 275
TOYOTA RAV4 Hybrid 2.5 4 SCV-6 4WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HTYXTO02.5P3M small SUV 8 34 30 32 7 Yes 275
TOYOTA RAV4 LE/XLE 2.5 4 SemiAuto-6 [ 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXJ02.5B6L small SUV 6 23 30 26 6 No 338
TOYOTA RAV4 LE/XLE 2.5 4 SemiAuto-6 [ 2WD Gasoline CA U2 California LEV-1l ULEV HTYXJ02.5B6L small SUV 6 23 30 26 6 No 338
TOYOTA RAV4 Limited 2.5 4 SemiAuto-6 | 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXJ02.5B6L small SUV 6 22 28 24 5 No 363
TOYOTA RAV4 Limited 2.5 4 SemiAuto-6 | 4WD Gasoline CA U2 California LEV-1l ULEV HTYXJ02.5B6L small SUV 6 22 28 24 5 No 363
TOYOTA Sequoia 5.7 8 SemiAuto-6 |[2WD |Gasoline FA B5 Federal Tier 2 Bin 5 HTYXTO5.7BEY standard SUV |5 13 17 15 2 No 610
TOYOTA Sequoia 5.7 8 SemiAuto-6 |{2WD |Gasoline CA Uz California LEV-1l ULEV HTYXTO05.7BEY standard SUV |6 13 17 15 2 No 610
*yehicles may be added throughout the model year. Please check back for updates, Page 88 of 94
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TOYOTA Sequoia 5.7 8 SemiAuto-6 [4WD |Gasoline FA B5 Federal Tier 2 Bin 5 HTYXTO05.7BEY standard SUV |5 13 17 14 1 No 613
TOYOTA Sequoia 5.7 8 SemiAuto-6 [4WD |Gasoline CA U2 California LEV-1l ULEV HTYXTO5.7BEY standard SUV |6 13 17 14 1 No 613
TOYOTA Sequoia FFV 5.7 g SemiAuto-6 [{4WD |Ethanol/Gas |FA B5 Federal Tier 2 Bin 5 HTYXTO5.7XE8 standard SUV |5 9/13 13/17 |10/14 |1 No 609/632
TOYOTA Sienna 3.5 6 SemiAuto-8 |2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT03.5M5M |minivan 7 15 27 22 5 No 409
TOYOTA Sienna 3.5 6 SemiAuto-8 (2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |minivan 7 19 27 22 5 No 409
TOYOTA Sienna 3.5 6 SemiAuto-8 |4WD Gasoline CA L3ULEV70 California LEV-Ill ULEV70 |HTYXT03.5M5M |minivan 7 18 24 20 4 No 441
TOYOTA Sienna 3.5 6 SemiAuto-8 [4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5M |minivan 7 18 24 20 4 No 441
TOYOTA Tacoma 2.7 4 Man-5 4WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70  |HTYXT02.7M5R pickup 7 15 21 20 4 No 448
TOYOTA Tacoma 2.7 4 Man-5 4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT02.7M5R  |pickup 7 18 21 20 4 No 448
TOYOTA Tacoma 2.7 4 SemiAuto-6 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT02.7M5P pickup 7 19 23 21 4 No 427
TOYOTA Tacoma 2.7 4 SemiAuto-6 [2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT02.7M5P pickup 7 19 23 21 4 No 427
TOYOTA Tacoma 2.7 4 SemiAuto-6 4WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT02.7M5P pickup 7 19 22 20 4 No 441
TOYOTA Tacoma 2.7 4 SemiAuto-6 [4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT02.7M5P pickup 7 18 22 20 4 No 441
TOYOTA Tacoma 3.5 6 Man-6 4WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT03.5M5N pickup 7 17 20 18 3 No 483
TOYOTA Tacoma 3.5 6 Man-6 4WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT03.5M5N pickup 7 17 21 18 3 No 481
TOYOTA Tacoma 3.5 6 Man-6 4WD Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5N | pickup 7 17 20 18 3 No 483
TOYOTA Tacoma 3.5 6 Man-6 4WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5N | pickup 7 17 21 18 3 No 481
TOYOTA Tacoma 3.5 6 SemiAuto-6 | 2WD Gasoline CA L3ULEV70 California LEV-1ll ULEV70  |HTYXT03.5M5N pickup 7 19 24 21 4 No 431
TOYOTA Tacoma 3.5 6 SemiAuto-6 |[2WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5N | pickup 7 19 24 21 4 No 431
TOYOTA Tacoma 3.5 6 SemiAuto-6 | 4WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HTYXT03.5M5N pickup 7 18 23 20 4 No 446
TOYOTA Tacoma 3.5 6 SemiAuto-6 {4WD |Gasoline FA T3B70 Federal Tier 3 Bin 70 HTYXT03.5M5N | pickup 7 18 23 20 4 No 446
TOYOTA Tundra 4.6 8 SemiAuto-6 {2WD | Gasoline FA B5 Federal Tier 2 Bin 5 HTYXTO4.6BEW |pickup 5 15 19 16 2 No 554
TOYOTA Tundra 4.6 8 SemiAuto-6 {2WD | Gasoline CA U2 California LEV-1l ULEV HTYXTO4.6BEW |pickup 6 15 19 16 2 No 554
TOYOTA Tundra 4.6 8 SemiAuto-6 [4WD |Gasoline FA B5 Federal Tier 2 Bin 5 HTYXTO4.6BEW |pickup 5 14 18 16 2 No 568
TOYOTA Tundra 4.6 8 SemiAuto-6 [4WD |Gasoline CA U2 California LEV-1I ULEV HTYXTO4.6BEW |pickup 6 14 18 16 2 No 568
TOYOTA Tundra 5.7 8 SemiAuto-6 |[2WD |Gasoline FA B5 Federal Tier 2 Bin 5 HTYXTO5.7BEW | pickup 5 13 18 15 2 No 592
TOYOTA Tundra 5.7 8 SemiAuto-6 |[2WD |Gasoline CA u2 California LEV-1l ULEV HTYXTO5.7BEW | pickup 6 13 18 15 2 No 592
TOYOTA Tundra 5.7 8 SemiAuto-6 |4WD | Gasoline FA B5 Federal Tier 2 Bin 5 HTYXTO5.7BEW  |pickup 5 13 17 15 2 No 606
TOYOTA Tundra 5.7 8 SemiAuto-6 |4WD | Gasoline CA uz2 California LEV-1l ULEV HTYXTO5.7BEW  |pickup 6 13 17 15 2 No 606
TOYOTA Tundra FFV 5.7 8 SemiAuto-6 {2WD  |Ethanol/Gas |FA B5 Federal Tier 2 Bin 5 HTYXTO05.7XE8 pickup 5 9/13 13/18 |11/15 |2 No 575/594
TOYOTA Tundra FFV 5.7 8 SemiAuto-6 [4WD |Ethanol/Gas |FA B5 Federal Tier 2 Bin 5 HTYXTO5.7XES pickup 5 s/13 12/17 |10/15 |2 No 600/604
*yehicles may be added throughout the model year. Please check back for updates, Page 89 of 94
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TOYOTA Yaris 15 4 Auto-4 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV01.5B6B small car 6 30 35 32 7 Yes |278
TOYOTA Yaris 15 4 Auto-4 2WD  |Gasoline CA uz California LEV-1l ULEV HTYXV01.5B6B small car 6 30 35 32 7 Yes |278
TOYOTA Yaris 1.5 4 Man-5 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXV01.5B6B small car 6 30 36 33 8 Yes |271
TOYOTA Yaris 1.5 4 Man-5 2WD  |Gasoline CA U2 California LEV-1l ULEV HTYXV01.5B6B small car 6 30 36 33 8 Yes |271
TOYOTA Yaris iA 1.5 4 Man-6 2WD Gasoline CA L2ULEV125 California LEV-Il ULEV125 |HTYXVO1.5F6A small car 6 30 39 34 8 Yes 264
TOYOTA Yaris iA 15 4 Man-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXVO1.5F6A small car 6 30 39 34 8 Yes |264
TOYOTA Yaris iA 1.5 4 SemiAuto-6 |[2WD Gasoline CA L2ULEV125 California LEV-II ULEV125 |HTYXVO1.5F6A small car 6 32 40 35 8 Yes 249
TOYOTA Yaris iA 15 4 SemiAuto-6 [2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HTYXVO1.5F6A small car 6 32 40 35 8 Yes |249
VOLKSWAGEN Beetle 18 4 SemiAuto-6 |[2WD |Gasoline CA S2 California LEV-1I SULEV HVGAV02.0VPD |small car 9 24 33 28 6 No 322
VOLKSWAGEN Beetle 18 4 SemiAuto-6 |[2WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |small car 8 24 33 28 6 No 322
VOLKSWAGEN Beetle 2 4 AMS-6 2WD Gasoline CA S2 California LEV-II SULEV HVGAV02.0VPD  |small car 9 23 2% 26 6 No 349
VOLKSWAGEN Beetle 2 4 AMS-6 2WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD  |small car 8 23 2% 26 6 No 349
VOLKSWAGEN Beetle
Convertible 18 4 SemiAuto-6 |[2WD |Gasoline CA S2 California LEV-1I SULEV HVGAV02.0VPD |small car 9 24 33 28 6 No 322
VOLKSWAGEN Beetle
Convertible 1.8 4 SemiAuto-6 [2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |small car 8 24 33 28 6 No 322
VOLKSWAGEN Beetle
Dune 1.8 4 SemiAuto-6 |2WD | Gasoline CA S2 California LEV-1l SULEV HVGAV02.0VPD  |small car 9 24 31 27 6 No 331
VOLKSWAGEN Beetle
Dune 1.8 4 SemiAuto-6 {2WD | Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD  |small car 8 24 31 27 6 No 331
VOLKSWAGEN Beetle
Dune Convertible 1.8 4 SemiAuto-6 |2WD | Gasoline CA S2 California LEV-1l SULEV HVGAV02.0VPD  |small car 9 24 31 27 6 No 331
VOLKSWAGEN Beetle
Dune Convertible 1.8 4 SemiAuto-6 {2WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |small car 8 24 31 27 6 No 331
VOLKSWAGEN CC 2 4 AMS-6 2WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAJO2.0VUE small car 6 22 31 25 5 No 349
VOLKSWAGEN CC 2 4 AMS-6 2WD Gasoline CA U2 California LEV-II ULEV HVGAJO2.0VUE small car 6 22 31 25 5 No 349
VOLKSWAGEN CC 2 4 AMS-6 2WD Gasoline CA S2 California LEV-1I SULEV HVGAV02.0VPE small car 9 22 31 25 5 No 349
VOLKSWAGEN CC 2 4 AMS-6 2WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPE small car 8 22 31 25 5 No 349
VOLKSWAGEN CC
4Motion 36 6 SemiAuto-6 [{4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAVO03.6VUF |small car 6 17 25 20 4 No 446
VOLKSWAGEN CC
AMaotion 3.6 6 SemiAuto-6 |4WD | Gasoline CA uz2 California LEV-1l ULEV HVGAV03.6VUF |small car 6 17 25 20 4 No 446
VOLKSWAGEN GTI 2 4 AMS-6 2WD Gasoline CA S2 California LEV-1I SULEV HVGAV02.0APA  |small car S 24 32 27 6 No 325
VOLKSWAGEN GTI 2 4 AMS-6 2WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |small car 8 24 32 27 6 No 325
VOLKSWAGEN GTI 2 4 Man-6 2WD Gasoline CA S2 California LEV-1I SULEV HVGAV02.0APA  |small car 9 24 34 28 6 No 319
VOLKSWAGEN GTI 2 4 Man-6 2WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |small car 8 24 34 28 6 No 319
VOLKSWAGEN Golf 1.8 4 Man-5 2WD Gasoline CA S2 California LEV-1I SULEV HVGAV02.0APA  |small car S 25 36 29 7 Yes 305
*yehicles may be added throughout the model year. Please check back for updates, Page 90 of 94
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VOLKSWAGEN Golf 1.8 4 Man-5 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |small car 8 25 36 29 7 Yes |305
VOLKSWAGEN Golf 1.8 4 SemiAuto-6 2WD Gasoline CA 52 California LEV-1I SULEV HVGAV02.0APA  |small car 9 25 35 29 7 Yes |309
VOLKSWAGEN Golf 1.8 4 SemiAuto-6 [2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA |small car 8 25 35 29 7 Yes |309
VOLKSWAGEN Golf station
Alltrack 1.8 4 AMS-6 4WD Gasoline CA S2 California LEV-1I SULEV HVGAVO2.0APA  |wagon g 22 30 25 5 No 354
VOLKSWAGEN Golf station
Alltrack 1.8 4 AMS-6 4WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |wagon 8 22 30 25 5 No 354
VOLKSWAGEN Golf station
Alltrack 1.8 4 Man-6 4WD |Gasoline CA S2 California LEV-1I SULEV HVGAV02.0APA |wagon 9 22 32 26 6 No 347
VOLKSWAGEN Golf station
Alltrack 1.8 4 Man-6 4WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |wagon 8 22 32 26 6 No 347
VOLKSWAGEN Golf R 2 4 AMS-6 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAV02.0AUA |small car 6 23 30 25 5 No 347
VOLKSWAGEN Golf R 2 4 AMS-6 4WD Gasoline CA u2 California LEV-1l ULEV HVGAV02.0AUA |small car 6 23 30 25 5 No 347
VOLKSWAGEN Golf R 2 4 Man-6 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAV02.0AUA |small car 6 22 31 25 5 No 354
VOLKSWAGEN Golf R 2 4 Man-6 4WD Gasoline CA u2 California LEV-1l ULEV HVGAV02.0AUA |small car 6 22 31 25 5 No 354
VOLKSWAGEN Golf station
SportWagen 1.8 4 Man-5 2WD  |Gasoline CA S2 California LEV-1l SULEV HVGAV02.0APA  |wagon 9 25 35 28 6 No 313
VOLKSWAGEN Golf station
SportWagen 1.8 4 Man-5 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA |wagon 8 25 35 28 6 No 313
VOLKSWAGEN Golf station
SportWagen 1.8 4 SemiAuto-6 {2WD |Gasoline CA S2 California LEV-1I SULEV HVGAVO2.0APA  |wagon g 25 34 29 7 Yes |309
VOLKSWAGEN Golf station
SportWagen 1.8 4 SemiAuto-6 |[2WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA |wagon 8 25 34 29 7 Yes |309
VOLKSWAGEN Golf station
SportWagen 4Motion 1.8 4 AMS-6 4WD Gasoline CA S2 California LEV-1I SULEV HVGAVO02.0APA  |wagon S 22 30 25 5 No 354
VOLKSWAGEN Golf station
SportWagen 4Motion 1.8 4 AMS-6 4WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |wagon 8 22 30 25 5 No 354
VOLKSWAGEN Golf station
SportWagen 4Motion 1.8 4 Man-6 4WD |Gasoline CA S2 California LEV-1I SULEV HVGAV0O2.0APA  |wagon S 22 32 26 6 No 347
VOLKSWAGEN Golf station
SportWagen 4Motion 1.8 4 Man-6 4WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0APA  |wagon 8 22 32 26 6 No 347
VOLKSWAGEN lJetta 1.4 4 Man-5 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAV01.4VUP  |small car 6 28 40 33 8 Yes |271
VOLKSWAGEN lJetta 1.4 4 Man-5 2WD Gasoline CA U2 California LEV-1I ULEV HVGAV01.4VUP |small car 6 28 40 33 8 Yes |271
VOLKSWAGEN lJetta 14 4 SemiAuto-6 [ 2WD Gasoline CA L3ULEV70 California LEV-1l ULEV70  |HVGAV01.4V7P  |small car 7 28 38 32 7 Yes |282
VOLKSWAGEN Jetta 1.4 4 SemiAuto-6 [2WD  |Gasoline FA T3B70 Federal Tier 3 Bin 70 HVGAV01.4V7P  |small car 7 28 38 32 7 Yes |282
VOLKSWAGEN Jetta 1.8 4 SemiAuto-6 [2WD  |Gasoline CA S2 California LEV-1I SULEV HVGAV02.0VPD  |small car 9 25 35 29 7 Yes |311
VOLKSWAGEN Jetta 1.8 4 SemiAuto-6 [2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |small car 8 25 35 29 7 Yes |311
VOLKSWAGEN Jetta 2 4 AMS-6 2WD Gasoline CA S2 California LEV-1I SULEV HVGAV02.0VPD |small car g 24 33 27 6 No 326
VOLKSWAGEN Jetta 2 4 AMS-6 2WD Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |small car g 24 33 27 6 No 326
VOLKSWAGEN Jetta 2 4 Man-6 2WD Gasoline CA 52 California LEV-1l SULEV HVGAV02.0VPD |small car 9 23 33 27 6 No 335
*yehicles may be added throughout the model year. Please check back for updates, Page 91 of 94
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VOLKSWAGEN Jetta 2 4 Man-6 2WD  |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |small car 8 23 33 27 6 No 335
VOLKSWAGEN Passat 1.8 4 SemiAuto-6 [2WD  |Gasoline CA 52 California LEV-1I SULEV HVGAV02.0VPD |midsize car |9 23 34 27 6 No 329
VOLKSWAGEN Passat 1.8 4 SemiAuto-6 |[2WD |Gasoline FA T3B30 Federal Tier 3 Bin 30 HVGAV02.0VPD |midsizecar |8 23 34 27 6 No 329
VOLKSWAGEN Passat 3.6 6 AMS-6 2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAV03.6VUG |midsizecar |6 20 28 23 5 No 350
VOLKSWAGEN Passat 3.6 6 AMS-6 2WD Gasoline CA u2 California LEV-1l ULEV HVGAV03.6VUG |midsize car 6 20 28 23 5 No 350
VOLKSWAGEN Tiguan 2 4 SemiAuto-6 |[2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAJOZ.0VUE  |small SUV 6 20 24 22 5 No [412
VOLKSWAGEN Tiguan 2 4 SemiAuto-6 [ 2WD Gasoline CA U2 California LEV-1l ULEV HVGAJ02.0VUE small SUV 6 20 24 22 5 No 412
VOLKSWAGEN Tiguan
4AMotion 2 4 SemiAuto-6 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGAJO2.0VUE small SUV 6 20 24 21 4 No 421
VOLKSWAGEN Tiguan
AMotion 2 4 SemiAuto-6 [4WD |Gasoline CA U2 California LEV-1l ULEV HVGAJ02.0VUE small SUV 6 20 24 21 4 No 421
VOLKSWAGEN Tiguan
4Motion 2 4 SemiAuto-6 [{4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVGATO02.0VUD |small SUV 6 20 24 21 4 No 421
VOLKSWAGEN Tiguan
AMaotion 2 4 SemiAuto-6 |4WD | Gasoline CA uz2 California LEV-1l ULEV HVGAT02.0VUD |small SUV 6 20 24 21 4 No 421
VOLKSWAGEN Touareg [3.6 6 SemiAuto-8 [4WD | Gasoline FA B5 Federal Tier 2 Bin 5 HVGAT03.6VUK |standard SUV |5 17 23 19 4 No |462
VOLKSWAGEN Touareg [3.6 6 SemiAuto-8 [4WD |Gasoline CA u2 California LEV-1l ULEV HVGATO03.6VUK |standard SUV |6 17 23 19 4 No |462
VOLKSWAGEN e-Golf N/A N/A  |Auto-1 2WD  |Electricity FA T3BO Federal Tier 3 Bin 0 HVGAV00.0VZZ  |smallcar 10 126 111 119 10 Elite |0
VOLVO S60 2 4 SemiAuto-8 2WD Gasoline CA L3SULEV30 California LEV-1ll SULEV30 |HVVXV02.053T small car 8 25 36 29 7 Yes 302
VOLVO S60 2 4 SemiAuto-8 {2WD | Gasoline FA T3B30 Federal Tier 3 Bin 30 HVVXV02.0S3T small car 8 25 36 29 7 Yes 302
VOLVO S60 2 4 SemiAuto-8 |4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HVVXI02.0U3T small car 6 22 32 26 6 No 345
VOLVO S60 2 4 SemiAuto-8 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HVVXJ02.0U3T small car 6 23 31 26 6 No 343
VOLVO S60 2 4 SemiAuto-8 [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T small car 6 22 32 26 6 No 345
VOLVO S60 2 4 SemiAuto-8 [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T small car 6 23 31 26 6 No 343
VOLVO S60 CC 2 4 SemiAuto-8 |4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HVVXI02.0U3T small car 6 22 30 25 5 No 354
VOLVO S60 CC 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T small car 6 22 30 25 5 No 354
VOLVO S60 Inscription 2 4 SemiAuto-8 {2WD | Gasoline CA L3ULEV125 |California LEV-IIl ULEV125 |HVVXI02.0U3T small car 6 25 36 29 7 Yes |302
VOLVO S60 Inscription 2 4 SemiAuto-8 |2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T small car 6 25 36 29 7 Yes 302
VOLVO S60 Inscription 2 4 SemiAuto-8 [4WD | Gasoline CA L3ULEV125 |California LEV-IIl ULEV125 |HVVXI02.0U3T small car 6 23 31 26 6 No 343
VOLVO S60 Inscription 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T small car 6 23 31 26 6 No 343
VOLVO S60 Polestar 2 4 SemiAuto-8 [{4WD |Gasoline CA L3LEV160 California LEV-Ill LEV160 |HVVXV02.0L3T small car 5 20 27 23 5 No 388
VOLVO S60 Polestar 2 4 SemiAuto-8 [4WD | Gasoline FA T3B160 Federal Tier 3 Bin 160 HVVXV02.0L3T small car 5 20 27 23 5 No 388
*yehicles may be added throughout the model year. Please check back for updates, Page 92 of 94
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VOLVO 590 2 4 SemiAuto-8 [2WD |Gasoline CA L3ULEV125 |California LEV-IIE ULEV125 |HVVXJ02.0U3T midsize car |6 23 34 27 6 No 328
VOLVO 590 2 4 SemiAuto-8 [2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T midsize car |6 23 34 27 6 No 328
VOLVO S90 2 4 SemiAuto-8 4WD | Gasoline CA L3ULEV125 |California LEV-IIF ULEV125 |HVVXI02.0U3T midsize car |6 22 31 25 5 No 353
VOLVO 590 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T midsize car |6 22 31 25 5 No 353
station
VOLVO V60 2 4 SemiAuto-8 [2WD |Gasoline CA L3ULEV125 |California LEV-IIF ULEV125 |HVVXJ02.0U3T wagon 6 25 36 29 7 Yes |302
station
VOLVO Veo 2 4 SemiAuto-8 [2WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXI02.0U3T wagon 6 25 36 29 7 Yes |302
station
VOLVO V60 2 4 SemiAuto-8 [4WD |Gasoline CA L3ULEV125 |California LEV-IIE ULEV125 |HVVXJ02.0U3T wagon 6 22 32 26 6 No 345
station
VOLVO V60 2 4 SemiAuto-8 |4WD | Gasoline CA L3ULEV125 |California LEV-III ULEV125 |HVVXI02.0U3T wagon 6 23 31 26 6 No 343
station
VOLVO V60 2 4 SemiAuto-8 [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXi02.0U3T wagon 6 22 32 26 6 No 345
station
VOLVO V60 2 4 SemiAuto-8 [4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXI02.0U3T wagon 6 23 31 26 6 No 343
station
VOLVO V60 CC 2 4 SemiAuto-8 [4WD | Gasoline CA L3ULEV125 |California LEV-IIt ULEV125 |HVVXJ02.0U3T wagon 6 22 30 25 5 No 354
station
VOLVO V60 CC 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXI02.0U3T wagon 6 22 30 25 5 No 354
station
VOLVO V60 Polestar 2 4 SemiAuto-8 [4WD |Gasoline CA L3LEV160 California LEV-IIl LEV160 |HVVXV02.0L3T wagon 5 20 27 23 5 No 388
station
VOLVO V60 Polestar 2 4 SemiAuto-8 [4WD |Gasoline FA T3B160 Federal Tier 3 Bin 160 HVVXV02.0L3T wagon 5 20 27 23 5 No 388
station
VOLVO V90 CC 2 4 SemiAuto-8 4WD | Gasoline CA L3ULEV125 |California LEV-IIF ULEV125 |HVVXI02.0U3T wagon 6 22 30 25 5 No 355
station
VOLVO V90 CC 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXI02.0U3T wagon 6 22 30 25 5 No 355
VOLVO XC 60 2 4 SemiAuto-8 (2WD  |Gasoline CA L3ULEV125 |California LEV-IIF ULEV125 |HVVXI02.0U3T small SUV 6 23 30 26 6 No 348
VOLVO XC 60 2 4 SemiAuto-8 2WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVX102.0U3T small SUV 6 23 30 26 6 No 348
VOLVO XC 60 2 4 SemiAuto-8 [4WD |Gasoline CA L3ULEV125 |California LEV-IIE ULEV125 |HVVXJ02.0U3T small SUV 6 20 27 22 5 No 395
VOLVO XC 60 2 4 SemiAuto-8 (4WD |Gasoline CA L3ULEV125 |California LEV-IIF ULEV125 |HVVXI02.0U3T small SUV 6 20 29 23 5 No 384
VOLVO XC 60 2 4 SemiAuto-8 4WD | Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVX102.0U3T small SUV 6 20 27 22 5 No 395
VOLVO XC 60 2 4 SemiAuto-8 [4WD |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXJ02.0U3T small SUV 6 20 29 23 5 No 384
VOLVO XC 90 2 4 SemiAuto-8 [2WD |Gasoline CA L3ULEV125 |California LEV-IIFULEV125 |HVVXT02.0U3T  |standard SUV |6 22 26 24 5 No 373
VOLVO XC 90 2 4 SemiAuto-8 (2WD  |Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXT02.0U3T  |standard SUV |6 22 26 24 5 No 373
VOLVO XC 90 2 4 SemiAuto-8 [4WD |Gasoline CA L3ULEV125 |California LEV-IIEULEV125 |HVVXT02.0U3T  |standard SUV |6 20 25 22 5 No 399
*yehicles may be added throughout the model year. Please check back for updates, Page 93 of 94
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Model Year 2017 Green Vehicle Guide

{Limited to releasable data submitted earlier than 02/15/2017)

< @
(=] @0
g 3¢ |8
= £ 9 |2
[=] . = W -
Cert o g City Hwy |Cmb @ A Comb
Model Displ |Cyl |Trans Drive |Fuel Region |Stnd Stnd Description Underhood ID Veh Class E S |MPG |MPG |MPG 53 5 co2
VOLVO XC 90 2 4 SemiAuto-8 4WD Gasoline CA L3ULEV125 California LEV-1ll ULEV125 |HVVXT02.0U3T standard SUV |6 22 25 23 5 No 384
VOLVO XC 90 2 4 SemiAuto-8 4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXT02.0U3T standard SUV |6 20 25 22 5 No 399
VOLVO XC 90 2 4 SemiAuto-8 |4WD Gasoline FA T3B125 Federal Tier 3 Bin 125 HVVXT02.0U3T standard SUV |6 22 25 23 5 No 384
Gasoline/Ele L3SULEV30/P |California LEV-1II
VOLVO XC S0 2 4 SemiAuto-8 |4WD ctricity CA ZEV SULEV30/PZEV HVVXT02.0P3T standard SUV |9 24/53 |27/55 |25/54 |8 Yes 238
Gasoline/Ele
VOLVO XC 90 2 4 SemiAuto-8 |4WD ctricity FA T3B30 Federal Tier 3 Bin 30 HVVXT02.0P3T standard SUV |8 24/53 |27/55 |25/54 |8 Yes 238
*yehicles may be added throughout the model year. Please check back for updates, Page 94 of 94
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NOTICE:

This technical report does not necessarily represent final EPA decisions or positions. It is
intended to present technical analysis of issues using data thot are currently availoble. The
purpose in the release of such reports is to facilitate the exchange of technical information
and to inform the public of technical developments.
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Trends is the guthoritative reference for {0, emissions, fuel economy, and technology trends in the
qutomotive industry from MY 1875-3016

The data supporting this report were obtained by the U.S. Environmental Protection Agency
(EPA), directly from automobile manufacturers, in support of EPA’s greenhouse gas (GHG)
emissions and the U.S. Department of Transportation’s National Highway Traffic Safety
Administration (NHTSA) Corporate Average Fuel Economy (CAFE) programs. These data have
been collected and maintained by EPA since 1975, and comprise the most comprehensive
database of its kind. This report (the “Trends report”) has been published annually since 1975 to
summarize trends in EPA’s best estimate of real world tailpipe CO, emissions and fuel economy,
and associated technologies. While based on the same underlying data, the Trends report does
not provide compliance values.

All data are based on annual production volumes of new personal vehicles delivered for sale in
the United States by model year (MY}, which may vary from publicized data based on calendar
year sales. Vehicles covered include all passenger cars, sport utility vehicles, minivans, and all but
the largest pickup trucks and vans. Section 2 gives an overview of fleetwide trends, while Sections
3 and 4 report trends by vehicle class, type, attribute, manufacturer, and make. Trends in new
and conventional technologies are examined in Sections 5 through 8. Additional details and
regulatory context are given in Sections 9 and 10.

Trends Database Features

e Data for MY 1975 through 2015 are final. These data are submitted to the EPA and
NHTSA at the conclusion of the model year and include actual production data and the
results of emission and fuel economy testing performed by the manufacturers and EPA.

e Data for MY 2016 are preliminary. These data are based on projected production data
provided to EPA by automakers for vehicle certification and labeling prior to MY 2016
sales. MY 2016 values will be finalized in next year’s report.

e Data from alternative fuel vehicles (AFVs) are integrated into the overall database,
beginning with MY 2011 data. These vehicles include electric vehicles, plug in hybrids,
fuel cell vehicles, and compressed natural gas vehicles.

e Most data are reported as fleetwide averages. Most of the data in this report reflect
arithmetic production-weighted averages of individual CO, emissions values and
harmonic production-weighted averages of individual fuel economy values.

It is important to note that the Department of Justice, on behalf of EPA, alleged violations of the
Clean Air Act by Volkswagen and certain subsidiaries based on the sale of certain MY 2009-2016
diesel vehicles equipped with software designed to cheat on federal emissions tests. In this
report, EPA uses the CO; emissions and fuel economy data from the initial certification of these
vehicles. Should the investigation and corrective actions yield different CO, and fuel economy
data, the revised data will be used in future reports. For more information on actions to resolve
these violations, see www.epa.gov/vw.
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Understanding the Trends Database

The primary CO; and fuel economy data in the Trends report are adjusted values that represent
EPA’s best estimates of real world performance. The adjusted data for this report are based on
the same underlying data submitted to EPA for the both the consumer Label and the CAFE and
GHG compliance programs, but there are some important differences.

Unadjusted, laboratory values are used to determine automaker compliance with the standards,
along with various regulatory incentives and credits. These values are measured with EPA’s City
and Highway Test procedures (the “2-cycle” tests). A combined city/ highway value is then
calculated using a 55%/45% city-highway weighted average. These unadjusted, laboratory values
do not fully represent real world driving, but are occasionally presented in this report because
they provide a consistent baseline for comparing trends in vehicle design over time.

The consumer data reported on the EPA/DOT Fuel Economy and Environment Labels (“window
stickers”) use a more realistic “5-cycle” test procedure intended to better reflect real world
performance. The combined city/highway Label values use the 55%/45% city-highway weighting.
The adjusted values in the Trends report are also derived from 5-cycle test values, but use a city-
highway weighting of 43%/57% consistent with fleetwide driver activity data.

CO; and Fuel Economy City/Highway ]
Purpose L Test Basis
Data Type Weighting
Adjusted Best estimate of real world performance 43%/57% 5-cycle

Consumer information to compare
Label o . b 55% / 45% 5-cycle
individual vehicles

Basis for automaker compliance with

Unadjusted, Laboratory 55% / 45% 2-cycle

standards

Adjusted CO; emissions values are, on average, about 25% higher than unadjusted CO, values,
and adjusted fuel economy values are about 20% lower than unadjusted fuel economy values.

Since major methodological changes are generally propagated backwards through the historical
database in order to maintain the integrity of long-term trends, this report supersedes previous
versions in the series and should not be compared to past reports. See Section 10 for a detailed
methodological explanation of fuel economy and CO, values and calculations throughout the

historical database.

ED_006488A_00003643-00007



This section provides an overview of important fleetwide data for MY 1975-2016, including a reference table for CO,
emissions, fuel economy, and other key parameters. Fleetwide refers to the production-weighted analysis of new
vehicles produced for the U.S. fleet. Alternative fuel vehicle data is integrated with data for gasoline vehicles and
diesel vehicles. CO, emissions from alternative fuel vehicles represent tailpipe emissions, while fuel economy for
alternative fuel vehicles is reported as miles per gallon of gasoline equivalent, or mpge, the miles an alternative fuel
vehicle can travel on an amount of energy equivalent to that in a gallon of gasoline. Unless otherwise noted, all CO;
emissions and fuel economy data are adjusted values that reflect real world performance, and are not comparable to
unadjusted, laboratory values that are the basis for EPA GHG emissions and NHTSA CAFE standards compliance.

Subsequent sections of the report analyze the Trends data in more detail.

A, OVERVIEW OF FINAL MY 2015 DaTA

Table 2.1 shows that the fleetwide average real world CO; emissions rate for new vehicles
produced in MY 2015 is 358 grams per mile (g/mi), a drop of 8 g/mi from MY 2014. The MY
2015 fuel economy value is 24.8 miles per gallon (mpg), an increase of 0.5 mpg from MY
2014. These MY 2015 values are based on final data and represent a new record low for CO,
emissions and a record high for fuel economy. Over the last ten years, CO, emissions and fuel

economy have improved eight times and worsened once.

Truck production share of the overall personal vehicle market increased by 2 percentage
points in MY 2015. Car and truck production share has been volatile in recent years, and has
had significant impacts on other parameters. Average personal vehicle weight decreased by 25
pounds (0.6%) in MY 2015 to 4035 pounds. Average power decreased by 1 horsepower (0.4%)
to 229 horsepower, just below the alltime high reached in MY 2011 and MY 2014. Average
vehicle footprint decreased from MY 2014 by 0.3 square feet (0.6%) to 49.4 square feet.

Tables 3.4.1 and 3.4.2, shown later in this report, disaggregate the data in Table 2.1 for the
individual car and truck fleets, respectively, for MY 1975-2016.

B, OVERVIEW OF PRELIMINARY MY 2016 DATA

Preliminary MY 2016 adjusted fleetwide average CO; emissions is 347 g/mi with a
corresponding fuel economy value of 25.6 mpg. If achieved, these values will be record levels
and an improvement over MY 2015. The preliminary MY 2016 data suggest that truck
production share will fall almost 5 percentage points. Horsepower is projected to remain near
record highs, footprint is projected to drop slightly, and weight is projected to drop by about

50 pounds.

ED_006488A_00003643-00008



Toble 2.3

Adiusted (0 Emissions, Adiusted Fuel Foonomy, ond Key Parometers by Model Yeor?

Alternative
Adj Adj Fuel Fuel Vehicle
Production (0. Economy Weight Footprint Car Truck Share of
Model Year {000) {g/mi) {MPG) {Ibs}) HP {sq ft) Production Production Production
1975 10,224 631 13.1 4060 137 - 20.7% 19.3%
1975 12,334 625 14.2 4079 135 - 78.9% 21.1% -
1977 14,123 590 15.1 3982 136 - 80.1% 19.9%
1978 14,445 562 15.5 3715 129 - 77.5% 22.5% -
1979 13,382 560 15.3 2655 124 - 77.9% 22.1%
1980 11,306 456 19.2 3228 104 - 83.5% 16.5% -
1981 10,554 438 20.5 302 0z - 82.8% 17.2%
1982 9,732 425 211 3302 103 - B0.5% 19.5% -
1983 10,302 426 210 2257 107 - 78.0% 22.0%
1984 14,020 424 21.0 3262 109 - 76.5% 23.5% -
1985 14,450 417 213 3271 114 - 75.2% 24.8%
1986 15,365 407 21.3 3238 114 - 72.1% 27.9% -
1987 14,865 405 22.0 3221 118 - 72.5% 27.2% -
1983 15,295 407 21.9 3283 123 - 70.9% 29.1% -
1989 14,453 415 214 3351 129 - 70.1% 29.9% -
1990 12,615 420 212 3426 135 - 70.4% 29.6% -
1991 12,573 415 21.3 3410 138 - £9.6% 30.4% -
1992 12,172 427 20.8 3512 145 - 68.6% 31.4% -
1993 13,211 426 20.9 3519 147 - 67.6% 32.4% 0.0%
1994 14,125 436 20.4 3603 152 - £1.9% 38.1% 0.0%
1995 15,145 434 20.5 3613 158 - £3.5% 36.5% 0.0%
1996 13,144 435 20.4 2659 164 - 62.2% 37.8% 0.0%
1997 14,458 441 20.2 3727 159 - 60.1% 39.9% 0.0%
1998 14,458 442 201 3744 171 - 53.3% 41.7% 0.0%
1999 15,215 453 18.7 3835 179 - 58.3% 41.7% 0.0%
2000 16,571 450 19.8 3821 181 - 58.8% 41.2% 0.0%
2001 15,505 453 19.6 3879 187 - 58.6% 41.4% 0.0%
2002 16,115 457 19.5 3951 195 - 55.2% 44.8% 0.0%
2003 15,773 454 19.6 3999 199 - 53.9% 46.1% 0.0%
2004 15,709 461 19.3 4311 211 - 52.0% 48.0% 0.0%
2005 15,%92 447 19.9 4059 209 - 55.6% 44.4% 0.0%
2006 15,104 442 201 4067 213 - 57.9% 42.1% 0.0%
2007 15,276 431 20.6 4093 217 - 58.9% 41.1% 0.0%
2008 13,398 424 210 4085 213 a8.9 59.3% 40.7% 0.0%
2009 9,316 397 22.4 3914 208 48.1 67.0% 33.0% 0.0%
2010 11,118 394 228 4001 214 48.5 £2.8% 37.2% 0.0%
2011 12,018 397 22.4 4126 230 49.5 57.8% 42.2% 0.1%
2017 13,445 375 23.7 3979 222 AR £4.4% 35.6% 0.4%
2013 15,198 356 24.3 4003 226 49.1 64.1% 35.9% 0.7%
2014 5,512 356 24.3 4060 230 49.7 59.3% 40.7% 0.7%
2015 16,739 358 24.3 4035 279 49.4 57.4% 42.6% 0.7%
2016 {prefim} - 347 5.6 3985 229 49.3 62.1% 37.9% 1.7%

! adjusted CO:and fuel economy values reflect real world performance and are not comparable to automaker standards compliance levels.
Adjusted CO:values are, on average, about 25% higher than the unadjusted, laboratory COzvalues that form the starting point for GHG
standards compliance, and adjusted fuel economy values are about 20% lower, on average, than unadjusied fuel economy values.
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We caution the reader about focusing on these preliminary MY 2016 values. The production
estimates for these values were provided to EPA by automakers in 2015, and there is always
uncertainty associated with such projections. This uncertainty is magnified this year as U.S.
gasoline prices have remained low and consumer preference continues to move towards sport
utility vehicles (SUVs) and larger vehicles. Final values for MY 2016, based on actual

production values, will be published in next year’s report.

C. OVERVIEW OF LONG-TERM TRENDS

While the most recent annual changes often receive the most public attention, the greatest
value of the Trends database is to document longterm trends. This is because: 1) yearto-year
variability can reflect shortterm trends {two examples are the Cash for Clunkers rebates in
2009 and the impact of the tsunami aftermath on Japan-based manufacturers in 2011) that
may not be meaningful from a long-term perspective, and 2) the magnitude of year-to-year
changes in annual CO, emissions and fuel economy tend to be small relative to longer, multi-

year trends.

Figures 2.1 and 2.2 show fleetwide adjusted CO; emissions and fuel economy from Table 2.1
for MY 1975-2016. For both figures, the individual data points represent annual values, and
the curves represent 3-year moving averages (where each year represents the average of that
model year, the model year prior, and the model year following, e.g., the value for MY 2015
represents the average of MY 2014-2016) which “smooth out” the year-to-year volatility. The
two curves are essentially inversely proportional to each other, i.e., vehicle tailpipe CO,
emissions (grams per mile) are proportional to fuel consumption (gallons per mile), which is

the reciprocal of fuel economy (miles per gallon).

These two figures show that fleetwide adjusted CO; emissions and fuel economy have
undergone four clearly defined phases since 1975. Figure 2.3 shows fleetwide adjusted fuel
economy, weight, and horsepower data for MY 1975-2016 from Table 2.1. All of the data in
Figure 2.3 are presented as percentage changes since 1975. It’s important to note, other things
being equal, that vehicle weight and horsepower increases are generally associated with

increased CO; emissions and decreased fuel economy.
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Figure 2.1
Adfusted {0 Emissions by Model Yeor
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Figure 2.3
Chonge in Adiusted Fuel Economy, Weight, ond Horsepovsy Singe 1975
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Figure 2.3 shows some very significant long-term trends. Both average vehicle weight and
horsepower decreased in the late 1970s as fuel economy increased. During the two decades
from the mid-1980s to the mid-2000s, vehicle weight and horsepower rose consistently and
significantly, while fleetwide fuel economy slowly and steadily decreased. It is clear from Figure
2.3 that the considerable technology innovation during these two decades, on a fleetwide
basis, supported attributes such as vehicle weight and power (and associated utility functions
such as vehicle size, acceleration performance, safety features and content), but did not
improve fuel economy. Since MY 2005, new automotive technology has improved fuel

economy while keeping vehicle weight relatively constant. Horsepower has generally increased,
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but may be flattening out. As a result, recent vehicles have greater acceleration performance,

higher fuel economy, and lower CO, emissions.

Table 2.1 also shows data for vehicle footprint. Footprint is a critical vehicle attribute since it
is the basis for current and future GHG emissions and fuel economy standards. The Trends
database includes footprint data from informal, external sources beginning in MY 2008 and
from data provided directly by automakers since MY 2011. Average footprint has fluctuated
between MY 2008 and MY 2015. Footprint trends are explored in more detail in Section 3.

Table 2.1 does not include 0-to-60 time acceleration data, which are not provided by
automakers and are calculated by EPA using equations from the literature. See Section 3.D for
0-to-60 acceleration time projections, as well as for more detail on weight, horsepower, and

footprint data.

Table 2.1 also shows that truck share increased consistently from 1980 through 2004, The
truck share increases from 1988 through 2004 were a critical underlying factor in the increase
in fleetwide weight and power discussed above, as well as in the higher fleetwide CO;
emissions and lower fleetwide fuel economy over that same period. Since 2004, truck share
has been volatile, affected by factors such as the economic recession of 2009, the Car
Allowance Rebate System (also known as Cash for Clunkers) in 2009, and the aftermath of
the earthquake and tsunami in Japan in 2011. For more data and discussion of relative

car/truck production share, as well as data for the separate car and truck fleets, see Section 3.

Table 2.2 shows a comparison, for fuel economy and several other key attributes, of final MY

2015 data with MY 2008 and MY 2004 dara.

MY 2008 is selected for comparison for three reasons: 1) several years provide a sufficient
time to see meaningful multiyear trends, 2) it preceded a multi-year period of variability
beginning in MY 2009, and 3) there have only been relatively minor changes in key vehicle
attributes that influence fuel economy in the six years that followed. From MY 2008 to MY
2015, weight decreased by 1.2% (which would be expected to result in a slight increase in fuel
economy, other things being equal), while horsepower increased by 4.7% and footprint
increased by 1.1% (both of which would be expected to result in a decrease in fuel economy).

Fuel economy, on the other hand, increased by 3.9 mpg, or 18%, from MY 2008 to MY 2015.

MY 2004 is shown in Table 2.2 primarily because it is the “valley year,” i.e., it is the year with
the lowest adjusted fuel economy since MY 1980 and thereflore now represents a 34-year low.
As with the comparison of MY 2008 and MY 2015 above, the changes in weight and
horsepower from MY 2004 to MY 2015 have gone in opposite directions—weight has
decreased by 1.8% and horsepower has increased by 8.7%. We do not have footprint data for
MY 2004. From MY 2004 to MY 2015, fuel economy has increased by 5.5 mpg, or 29%.The
only other period with a greater and more rapid fuel economy increase was from MY 1975

through MY 1981, driven by higher oil and gasoline prices and the initial CAFE standards.
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Table 2.2 also shows fuel savings that would accrue to consumers who owned and operated
average MY 2015 vehicles relative to MY 2008 and MY 2004 vehicles. Table 2.2 is based on
the assumptions used to generate the 5-year savings/cost values shown on current Fuel
Economy and Environment Labels: consumer operates the new vehicle for five years,
averaging 15,000 miles per year, gasoline prices of $2.45 per gallon’, and no discounting to
reflect the time value of money (of course, people can drive more or less miles per year and
gasoline prices can vary significantly). As shown in Table 2.2, the 3.8 mpg increase in average
fuel economy from MY 2008 to MY 2015 would save a typical consumer $1300 over five years,
and the 5.5 mpg increase from MY 2004 to MY 2015 would save the same consumer $2100.

Table 2.2
Comporison of MY 2015 with MY 2008 ond MY 20087

MY 2015 Relative to MY 2008

Adjusted 5-Year
Fuel Economy | Fuel Savings| Weight | Horsepower | Footprint
+3.2 MPG  +18% 51,300 -1.2% +4,7% +1.1%

MY 2015 Relative to MY 2004

Adjusted 5-Year
Fuel Economy | Fuel Savings| Weight | Horsepower | Footprint
+5.5 MPG +29% $2,100 -1.8% +8.7% -

*Note: some of the % values in this table may differ slightly from calculations
based on the absolute values in Table 2.1 due to rounding.

Figure 2.4 shows the production-weighted distribution of adjusted fuel economy by model
year, [or gasoline (including conventional hybrids) and diesel vehicles. Alternative fuel vehicles
are excluded, as they would otherwise dominate this list as many achieve 100 mpge or greater.
It is important to note that the methodology used in this report for calculating adjusted fuel
economy values has changed over time (see Section 10 for a detailed explanation). For
example, the adjusted fuel economy for a 1980s vehicle in the Trends database is somewhat
higher than it would be if the same vehicle were being produced today as the methodology for
calculating adjusted values has changed over time to reflect real world vehicle operation. These
changes are small for most vehicles, but larger for extremely high fuel economy vehicles. For
example, the “Best Car” line in Figure 2.4 for MY 2000 through MY 2006 represents the
original Honda Insight hybrid, and the several miles per gallon decrease over that period is
primarily due to the change in methodology for adjusted fuel economy values, with just a 1

mpg decrease due to minor vehicle design changes during that time.

2 Annual fuel cost estimate for regular gasoline, in accordance with EPA’s labeling guidance for MY 2017 vehicles (CD-15-
27)
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Figure 2.4
Adfusted Fugl Feonomy Distribution by Mode! Yeor, AFVs Excluded
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Since 1975, half of car production has consistently been within several mpg of each other. The
fuel economy difference between the least efficient and most efficient car increased from about
20 mpg in MY 1975 to nearly 50 mpg in MY 1986 {(when the most efficient car was the
General Motors Sprint ER) and in MY 2000 (when the most efficient car was the original
Honda Insight hybrid), and is now about 40 mpg. Hybrids have defined the “Best Car” line
since MY 2000. The ratio of the highest-to-lowest fuel economy value has increased from about
threeto-one in MY 1975 to nearly five-to-one today, as the fuel economy of the least fuel
efficient cars has remained roughly constant in comparison to the most fuel efficient cars

whose fuel economy has nearly doubled since MY 1975.

The overall fuel economy distribution for trucks is narrower than that for cars, with a peak in
the fuel economy of the most efficient truck in the early 1980s when small pickup trucks
equipped with diesel engines were sold by Volkswagen and General Motors. As a result, the
fuel economy range between the most efficient and least efficient truck peaked at about 25
mpg in the early 1980s. The fuel economy range for trucks then narrowed, and is now about
20 mpg. Like cars, half of the trucks built each year have always been within a few mpg of each

year's average fuel economy value.

All of the above data are adjusted, combined city/highway CO; emissions and fuel economy
values for the combined car and truck fleet. Table 10.1 provides, for the overall car and truck
fleets, adjusted and unadjusted, laboratory values for city, highway, and combined
city/highway. Appendices B and C provide more detailed data on the distribution of adjusted

fuel economy values by model year.
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Table 2.3 shows the highest fuel economy gasoline and diesel vehicles for the MY 1975-2016
time frame (while the Trends report database began in MY 1975, we are confident that these
are also the highest fuel economy values of all time for mainstream vehicles in the U.S.
market). Note that alternative fuel vehicles, such as electric and plug-in hybrid electric vehicles,
are excluded from this table (see Section 7 for information on alternative fuel vehicles). See
Appendix A for a listing of the highest and lowest fuel economy vehicles, based on unadjusted

fuel economy values, for each year since 1975.

Unadjusted, laboratory fuel economy (weighted 55% city/45% highway) values are used to

rank vehicles in Table 2.3, since the test procedures and methodology for determining
unadjusted, laboratory fuel economy values have remained largely unchanged since 1975.
Accordingly, unadjusted, laboratory values provide a more equitable fuel economy metric,
from a vehicle design perspective, over the historical time frame, than the adjusted fuel
economy values used throughout most of this report, as the latter also reflect changes in real

world driving behavior such as speed, acceleration, and use of air conditioning.

For Table 2.3, vehicle models with the same powertrain and essentially marketed as the same
vehicle to consumers are shown only once, as are “twins” where very similar vehicle designs are
marketed by two or more makes or brands. Models are typically sold for several years before
being redesigned, so the convention for models with the same fuel economy for several years is
to show MY 2016, if applicable, and otherwise to show the first year when the model achieved

its maximum fuel economy. Data are also shown for number of seats and inertia weight class.

Toble 2.3
Top Ten Mighest Unodivsred, Loborotory Fuel Foonomy Sosoling/Diesel Vehivles Since 1975

Unadjusted,

Laboratory Inertia

Combined Number Weight
Model Fuel Economy of Class
Year Manufacturer Make Model Powertrain {(MPG) Seats {Ibs)
2016 Toyota Toyota Prius Eco Gasoline Hybrid 81 5 3000
2000 Honda Honda Insight Gasoline Hybrid 76 2 2000
2016 Toyota Toyota Prius Gasoline Hybrid 74 5 3500
2016 Toyota Toyota Prius ¢ Gasoline Hybrid 71 5 2750
2015 Honda Honda Accord Gasoline Hybrid 70 5 4000
1986 GM Chevrolet Sprint ER Conv. Gasoline 67 4 1750
1994 GM Geo Metro XFi Conv. Gasoline 66 4 1750
1986 Honda Honda Civic CRX HF Conv. Gasoline 64 2 2000
2015 Honda Honda Civic Hybrid Gasoline Hybrid 64 5 3000
2016 GM Chevrolet Malibu Gasoline Hybrid 61 5 3500
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As expected, all of the vehicles listed in Table 2.3 are cars. Somewhat more surprisingly, no
diesel cars made the list.” The top fuel economy vehicle is the new MY 2016 Toyota Prius Eco,
which achieved an unadjusted, laboratory value of 81 mpg. The second most efficient vehicle

is the MY 2000 Honda Insight, a two-seater that was the first hybrid vehicle sold in the U.S.

market.

Six of the highest ten fuel economy vehicles of all time are on the market in MY 2016 or MY
2015% and all of these are conventional hybrids. Other than the MY 2000 Insight, also a
conventional hybrid, the remaining three vehicles in Table 2.3 are non-hybrid gasoline vehicles
from the late 1980s and early 1990s. The non-hybrid vehicle with the highest fuel economy is
the 1986 Chevrolet Sprint ER with an unadjusted, laboratory fuel economy of 67 mpg.

One of the most important lessons from Table 2.3 is that there are important differences
between the highest fuel economy vehicles of the past and those of today. All of the preMY
2015 vehicles in Table 2.3 had 2 or 4 seats, while the MY 2015 vehicles all seat 5 passengers.
The older vehicles had inertia weight class values of 1750-2000 pounds, while the MY 2015
vehicles are in inertia weight classes of 27504000 pounds, or 1000-2000 pounds heavier.
Though not shown in Table 2.3, the MY 2016 vehicles also have faster acceleration rates and
are also required to meet more stringent EPA emissions standards and DOT safety standards
than vehicles produced in the earlier model years. One clear conclusion from Table 2.3 is that
conventional hybrid technology has enabled manufacturers to offer high fuel economy vehicles
with much greater utility, while simultaneously meeting more stringent emissions and safety

standards, than the high fuel economy vehicles of the past.

Finally, since all of the vehicles in Table 2.3 are cars, Table 2.4 shows a comparable table for
the highest fuel economy gasoline and diesel rrucks since MY 1975. The methodological
approach for selecting the trucks shown in Table 2.4 is the same as discussed above for cars in
Table 2.3. The most fuel efficient gasoline/diesel truck in the historical Trends database is a
small Volkswagen diesel pickup truck sold in the early 1980s with an unadjusted, laboratory
fuel economy of 45 mpg. Interestingly, this small pickup truck had the same number of seats,
and nearly the same inertia weight class, as the most fuel efficient car in Table 2.3, the 2000
Honda Insight. This year, the MY 2016 Toyota RAV4 AWD hybrid rose to second on this list
and also achieved an unadjusted, laboratory fuel economy of 45 mpg, only very slightly lower

fuel economy than the VW pickup.

The most fuel efficient trucks are a more diverse mix than the most fuel efficient cars—while all
three trucks from the 1980s were small diesels, the seven trucks from recent years include five
gasoline hybrids, one diesel, and one conventional gasoline, with inertia weight ratings of

3500-5000 pounds. As shown in Table 2.3 for cars, more efficient powertrain technology in

3 The most fuel efficient diesel car in the historical Trends database is the Nissan Sentra from the mid-1980s which had an unadjusted,
laboratory fuel economy of 56 mpg. The most efficient MY 2016 diesel car is the BMW 328d, which has an unadjusted, laboratory value of
50 mpg.

*The Honda Accord hybrid was not available as a MY 2016 model, but press reports indicate it will be reintroduced as a MY 2017 model.
The Honda Civic hybrid was apparently cancelled after MY 2015.

12
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the last few years has enabled automakers to offer high fuel economy trucks with greater
seating capacity and inertia weight than the high fuel economy diesel trucks of the early 1980s,

while simultaneously meeting more stringent emissions and safety standards.

Yobie 2.4
Top Ten Highest Unodiusted, Loborotory Fuel Economy Gosoline/Dlese! Trucks Since 1875

Unadjusted,

Laboratory Inertia

Combined Number Weight
Model Fuel Economy of Class
Year Manufacturer Make Model Powertrain {(MPG) Seats {Ibs})
1983 VW VW Pickup 2WD Diesel 45 2 2250
2016 Toyota Toyota RAV4 AWD Gasoline Hybrid 45 5 4000
2016 Toyota Lexus NX 300h AWD Gasoline Hybrid 44 5 4500
1982 GM Chevrolet Pickup 2WD Diesel 43 2 2750
2016 Subaru Subaru XV Crosstrek AWD  Gasoline Hybrid 42 5 3500
1983 Grumman Olson  Grumman Olson  Kubvan Diesel 42 2 2250
2016 Toyota Lexus RX 450h AWD Gasoline Hybrid 41 5 5000
2016 BMW BMW X3 xDrive28d Diesel 40 5 4500
2010 Ford Ford Escape 4WD Gasoline Hybrid 39 5 4000
2016 Honda Honda HR-V 4WD Conv. Gasoline 39 5 3500
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A, VEHICLE (CLASS

We use “class” to refer to the overall division of light-duty (or personal) vehicles into the two
classes of “cars” and “trucks.” This cartruck distinction has been recognized since the
database was originally created in 1975, though the precise definitions associated with these
two classes have changed somewhat over time. Cartruck classification is important both
because of functional differences between the design of many cars and trucks, and because
there are separate footprinthased CO; emissions and fuel economy standards curves for cars
and trucks. The regulatory challenge has been where to draw the line between cars and trucks,

and this has evolved over time.

Car and truck classifications in this report are based on the current regulatory definitions used
by both EPA and NHTSA for CO; emissions and CAFE standards. These current definitions
are somewhat different than those used in older versions of this report. The most important
change was re-classification of many small and mid-sized, Z-wheel drive sport utility vehicles
(SUVs) from the truck category to the car category. As with other such changes in this report,
this change has been propagated back throughout the entire historical database. This re-
classification reduced the absolute truck share by approximately 10% for recent years. A
second change was the inclusion of medium-duty passenger vehicles (MIDPVs), those SUVs
and passenger vans with gross vehicle weight ratings between 8,500 and 10,000 pounds and
which previously had been treated as heavy-duty vehicles, into the light-duty truck category.
This is a far less important change, since the number of MDPVs is much smaller than it once
was (e.g., only an estimated 6,500 MDPVs were produced for sale in MY 2012). In this report,
“cars” include passenger cars and most small and mid-sized, 2 wheel-drive SUVs, while
“trucks” include all other SUVs and all minivans and vans, and pickup trucks below 8500

pounds gross vehicle weight rating.

Figure 3.1 shows the car and truck production volume shares using the current cartruck

definitions throughout the MY 1975-2016 database.
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Figure 3.1
T gongd Truck Production Share by Mode! Yeor
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Truck share was around 20% from MY 1975-1982, and then started to increase steadily
through MY 2004, when it peaked at 48%. The truck share increases from MY 1988-2004, a
period during which inflation-adjusted gasoline prices remained at or near historical lows,
were a critical factor in the increased fleetwide CO; emissions and decrease in fleetwide fuel
economy over that same period. Since 2004, truck share has been volatile, affected by factors
such as the economic recession of 2009, the Car Allowance Rebate System (also known as

Cash for Clunkers) in 2009, and the earthquake and tsunami aftermath in Japan in 2011.

The final truck share value for MY 2015 is 43%, 2 percentage points higher than in MY 2014
but 5 percentage points lower than the peak truck share of 48% in MY 2004. The preliminary
MY 2016 truck market share is projected to decrease slightly to 38%, though this is very

uncertain given lower gasoline prices.
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B, VEHICLE TYPE

We use vehicle “type” to refer to secondary divisions within the car and truck classes. Vehicle
type is not relevant to standards compliance, as all cars (and, separately, all trucks) use the
same footprint-CO; emissions and footprint-fuel economy target curves, but we believe that
certain vehicle type distinctions are illustrative and meaningful from both vehicle design and

marketing perspectives.

This report breaks the car class into two types—cars and car SUVs. The truck class is split into
three types—truck SUVs, pickups, and minivans/vans. This is a simpler approach than that

used in some older versions of this report.

Figure 3.2
Vehicle Uosses and Types Used In This Beport
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Truck
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For cars, pre-2013 versions of this report generally divided the car class into as many as 9
types/sizes (Cars, Wagons, and Car SUVs, each further subdivided into small, medium, and

large sizes based on interior volume). We no longer use wagons as a car type in this report.

More importantly, we believe that interior volume (the sum of passenger volume and cargo
volume, typically measured in cubic feet}, the metric that was historically used to differentiate
among car type vehicles, is not as informative as it once was. For example, Figure 3.3 shows
production share versus interior volume for car type vehicles for two years, MY 1978 and MY

2016, for high-volume manufacturers.
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Figure 3.3
Cor Type Production Shore vs, Interior Volume for High Volume Monufooturers, MY 1978 ond MY 2046

30% -
20%
1978

10% -

0% =

30% -

Share of Production

20% =

2016

10% -

0% -

¥ 1 i
75 100 125 150
Interior Volume (sq ft)

The data in Figure 3.3 illustrate the “compression” in the range of interior volumes for car
type vehicles since 1978 (each bar represents a band of 5 cubic feet). Two-seater cars are
excluded from this figure as automakers do not provide interior volume data for Z-seaters. In
MY 1978, there were mainstream car type vehicles on the market with interior volumes
ranging from about 70 cubic feet to about 160 cubic feet, with meaningful production volume
at both ends of the spectrum. Today, mainstream offerings range {rom about 80 cubic feet to
about 130 cubic feet (some 4-seat cars in the 55-60 cubic feet interior volume range do not
show up in this figure due to very low production volume). The compression is even greater
when considering production volumes. We reviewed the data for one high-volume make that
offered seven car type models in MY 2012. The interior volume of these seven models ranged
from 97-124 cubic feet, with 75% of sales within a very narrow interior volume range of 104-
111 cubic feet, and about 50% of production (representing 3 models) with essentially the same

interior volume (110-111 cubic feet).
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Accordingly, we believe that interior volume is no longer very useful as a differentiator among
car type vehicles in the Trends database. We believe that vehicle footprint is a more
appropriate indicator of car size because it is the basis for both CO, emissions and fuel
economy standards (and it is relevant to both cars and trucks). Interior volume data for car

type vehicles will still be included in the Trends database.

This report divides the car class into two types: 1) a car SUV type for those SUVs that do not
meet the light truck definition and thus must meet the car GHG emissions and fuel economy
standards, and 2) a car type for all other vehicles in the car class, including the

www.tueleconomy.gov designations of minicompact, subcompact, compact, midsize, large, two-

seater cars, and station wagons. For propagating back in the historical database, station wagons

are generally allocated to the car type.

For trucks, pre-2013 versions of this report divided the truck class into 9 types/sizes (SUVs,
Pickups, and Vans (including minivans), each further subdivided into small, medium, and
large sizes based on vehicle wheelbase). This report retains the three historical truck types
because we believe that there continue to be meaningful functional and marketing differences
between truck SUVs (those SUVs that must meet the truck GHG emissions and fuel economy
standards), pickups, and minivans/vans. See Section 10 for the definitions for SUVs, pickups,
minivans, and vans and for more information about car-truck classifications. We use
engineering judgment to allocate the very small number of special purpose vehicles (as

designated on www.fueleconomy.gov) to the three truck types.

It is important to note that this report no longer uses wheelbase to differentiate between truck
type sizes. The rationale for this change, similar to that for car interior volume above, is that
the wheelbase metric is not as informative as it once was. For example, under the wheelbase
thresholds that were used in the 2012 report, 99% of MY 2011 pickups were “large” and 99%
of MY 2011 minivans/vans were “medium.” In addition, wheelbase is one of the two factors

that comprise vehicle footprint {wheelbase times average track width).
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Figure 3.4 shows the car and truck production volume shares for MY 1975-2016, subdivided

into the two car types and three truck types. Table 3.1 shows the same data in tabular form.

Figure 3.4
Vehicle Tvpe Production Share by Mode! Yeor
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Tobie 3.1

Vehicle Tvpe Production Share by Mode! Yeor

Car Car All Truck Minivan/ All
Model Year (non- SUV) SUV Car suUvV Pickup Van Truck
1975 30.5% 0.1% 90.7% 1.7% 13.1% 4.5% 19.3%
1976 78.8% 0.1% 78.9% 1.9% 15,15 4.1% 21.1%
1977 80.0% 0.1% 80.1% 1.9% 14.3% 3.6% 19.9%
1978 77.3% 0.1% 77.5% 2.5% 15.7% 4.3% 22.5%
1979 77.8% 0.1% 77.9% 2.8% 15.9% 3.5% 22.1%
1980 #3.5% 0.0% 83.5% 1.6% 12.7% 2.1% 16.5%
1981 82.7% 0.0% 82.8% 1.3% 13.6% 2.3% 17.2%
1982 80.3% 0.1% 20.5% 1.5% 14.8% 2.2% 19.5%
1983 77.7% 0.3% 78.0% 2.5% 15.9% 3.7% 22.0%
1984 75.1% 0.4% 76.5% 4.1% 14.6% 4.5% 23.5%
1985 74.6% 0.5% 75.2% 4.5% 14.4% 5.9% 24.8%
1986 7L7% £.4% 72.1% 4.5% 16.5% 6.8% 27.9%
1987 72.2% 0.6% 72.8% 5.2% 14.4% 7.5% 27.2%
1988 70.2% 0.7% 70.9% 5.6% 16.1% 7.4% 29.1%
1989 £9.3% 0.7% 70,15 5.7% 15.4%% 8.8% 29.9%
1990 69.8% 0.5% 70.4% 5.1% 14.5% 10.0% 29.6%
1991 67.8% 1.8% 69.6% 6.9% 15.3% 8.2% 30.4%
1992 66.6% 2.0% 68.6% 6.2% 15.1% 10.0% 31.4%
1993 64.0% 3.6% 67.6% 6.3% 15.2% 10.9% 32.4%
1994 59.6% 2.3% 61.9% 9.1% 18.9% 10.0% 38.1%
1995 62.0% 1.5% 63.5% 10.5% 15.0% 11.0% 36.5%
1996 60.0% 2.2% 62.2% 12.2% 14.9% 10.7% 37.8%
1997 57.6% 2.5% 60.1% 14.5% 16.7% 8.8% 39.9%
1998 55.1% 3.1% 58.3% 14.7% 16.7% 10.3% 41.7%
1999 55.1% 3.2% 58.3% 15.4% 16.7% 9.6% 41.7%
2000 55.1% 3.7% 58.8% 15.2% 15.8% 10.2% 41.2%
2001 53.9% 4.8% 58.6% 17.3% 16.1% 7.9% 41.4%
2002 51.5% 3.7% 55.2% 22.3% 14.8% 7.7% 44.8%
2003 50.2% 3.6% 53.9% 22.6% 15.7% 7.8% 46.1%
2004 48.0% 4.1% 52.0% 25.9% 15.9% 6.1% 48.0%
2005 50.5% 5.1% 55.6% 20.6% 14.5% 9.3% 44.4%
2006 52.9% 5.0% 57.9% 19.9% 14.5% 7.7% 42.1%
2007 52.9% 6.0% 58.9% 21.7% 13.8% 5.5% 41.1%
2008 52.7% 6.6% 59.3% 22.1% 12.9% 5.7% 40.7%
2009 60.5% 6.5% 67.0% 18.4% 10.6% 4.0% 33.0%
2010 54.5% 8.2% 62.8% 20.7% 11.5% 5.0% 37.2%
2011 47.8% 10.0% 57.8% 25.5% 12.3% 4.3% 42.2%
2012 55.0% 9.4% 64.4% 20.6% 10.1% 4.9% 35.6%
2013 54.1% 10.0% 64.1% 21.8% 10.4% 3.8% 35.9%
2014 49.2% 10.1% 59.3% 23.9% 12.4% 4.3% 40.7%
2015 47.2% 10.2% 57.4% 28.1% 10.7% 3.9% 42.6%
2016 (prelim) 51.4% 10.7% 62.1% 23.4% 10.8% 3.7% 37.9%
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The data from Table 3.1 show that car type market share has dropped from around 80% in
the MY 1975-1985 timeframe to below 50% today. Pickups accounted for most of the
remaining market share in MY 1975-1985. In the late 1980s, both minivans/vans and truck
SUVs began to erode car type market share, with truck SUV market share reaching 28% in
MY 2015. More recently, car SUVs have become more popular and have increased market
share to over 10%. Total SUVs, including both car SUVs and truck SUVs, have increased
market share to over 38% in MY 2015. Pickup market share was approximately 15% from
MY 1975 through MY 2005, but has declined slightly to approximately 11% in MY 2015.

Table 3.2 shows adjusted fuel economy and CO, emissions by model type since 1975. Each of
the 5 vehicle types are at or near record fuel economy and CO, emissions levels in the final
MY 2015 data. The car type achieves the highest preliminary fuel economy value for MY 2015,
followed by car SUVs, truck SUVs, minivans/vans, and pickups. Each vehicle type is projected
to improve further in the preliminary MY 2016 data, except for minivans/vans which are
projected to stay the same. Interestingly, over the 5year period from MY 2011-2016, the
vehicle types that have achieved the largest improvement in CO; emissions are those with the
lowest absolute fuel economy. Truck SUVs have reduced CO; emissions by 56 g/mi since MY
2011 and pickups have reduced CO, emissions by 47 g/mi since MY 2011, while the other

vehicle types all showed smaller reductions.
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Table 3.2
Vehicle Tvpe Adiusted Fuel Fconomy and 005 Emissions by Model Yeor

Car {(non- SUV) Car SUV Pickup Truck SUV Minivan/Van
Adj Fuel Adj Adj Fuel Adj Adj Fuel Adj Adj Fuel  Adj Adj Fuel Adj
Economy CO: |Economy CO: Economy €02 |Economy C(CO: Economy CO:
Model Year | (MPG) {g/mi} | {MPG) (g/mi) {MPG) {g/mi) | (MPG} (g/mi) (MPG) {g/mi)

1975 1%.5 660 11.1 799 11.9 746 110 806 111 800
1976 14.9 598 10.6 240 12.4 714 11.8 755 11.8 754
1977 15.6 570 12.2 731 13.6 658 12.3 £32 12.5 710
1978 16.9 525 116 76% 13.3 663 123 723 12.1 736
1979 17.2 517 14.3 £23 13.2 674 0.5 844 115 774
1980 20.0 446 14.6 610 16.5 541 13.2 €75 14.1 629
1981 21.4 418 14.7 605 17.9 500 14.3 621 14.8 599
1982 22.2 402 19.8 450 185 486 14.7 616 14.7 605
1983 22.1 A03 20.7 430 189 473 i5.8 568 5.3 593
1984 22.4 397 19.3 461 18.3 498 16.2 551 16.1 552
1985 23.0 387 201 443 18.2 489 16.5 538 16.5 537
1986 23.7 375 18.9 470 18.9 471 17.0 523 17.5 509
1987 23.8 373 19.4 458 19.0 467 i7.3 515 i7.7 503
1988 24.1 368 19.2 462 18.1 490 17.0 532 17.9 497
1989 23.7 375 19.1 465 17.8 499 16.6 537 17.8 499
1990 23.3 381 18.8 472 17.4 511 16.4 541 17.8 493
1991 23.4 379 18.2 488 18.2 489 16.7 531 17.9 496
1992 23.1 385 17.8 498 17.5 508 16.2 548 17.9 496
1993 23.5 379 17.0 522 17.6 505 16.3 546 18.2 488
1994 23.3 382 18.0 493 17.4 510 16.0 555 17.8 493
1995 23.4 379 17.8 499 16.9 526 16.0 555 18.1 492
1996 23.3 381 18.4 482 17.1 518 16.2 548 18.3 485
1997 23.4 380 19.2 462 16.8 528 16.1 551 18.2 489
1998 23.4 380 18.2 487 17.0 523 16.2 550 18.7 475
1999 23.0 386 18.5 480 16.3 546 16.1 553 18.3 486
2000 22.9 388 17.9 497 16.7 534 16.0 555 18.6 478
2001 23.0 386 18.8 472 16.0 557 16.4 541 18.0 493
2002 23.1 385 19.3 460 15.8 564 16.3 545 18.7 475
2003 23.3 382 19.9 446 16.1 553 16.4 541 19.0 468
2004 23.1 384 20.0 445 15.7 565 16.5 539 19.2 464
2005 23.5 379 20.2 440 15.8 561 16.7 531 19.3 460
2006 23.3 382 20.5 434 16.1 551 17.2 518 19.5 455
2007 24.1 369 20.6 431 16.2 550 17.7 503 19.5 456
2008 24.3 366 21.2 419 16.5 539 18.2 489 19.8 443
2009 25.3 351 22.0 403 16.9 526 19.3 461 20.1 443
2010 26.2 340 23.0 386 16.9 527 19.7 452 20.1 442
2011 26.1 341 23.7 376 17.2 517 19.8 448 21.0 423
2012 27.9 319 23.4 379 17.2 518 20.0 445 21.3 416
2013 28.6 310 24.5 363 17.4 510 20.9 426 21.1 421
2014 28.7 309 24.6 361 18.0 494 21.7 411 21.3 417
2015 29.4 302 25.3 351 18.8 473 22.0 404 21.9 407
2016 (prelim} 29.8 296 25.6 347 19.0 470 22.6 392 21.9 406
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Onmne particular vehicle type trend of interest is associated with small SUVs that are classified as
cars if they have Z-wheel drive and as trucks if they have 4-wheel drive and meet other
requirements such as minimum angles and clearances. For this analysis, summarized in Table
3.3, we reviewed MY 2000-2016 SUVs with inertia weights of 4000 pounds or less (SUVs with
inertia weights of 5000 pounds or more are typically categorized as trucks regardless of
whether they are Z-wheel or 4-wheel drive). Note that we have propagated the current cartruck
definitions back to previous years in the Trends database in order to maintain the integrity of
historical trends (i.e., some vehicles that were defined as trucks in past years are now defined

as cars for those same years in the Trends database).

Table 3.3
Cor-Truck Classificotion of 3UVs with inertio Weights of 4000 Pounds or Less

CarSUV  TruckSUV Total SUV Percent

Production Production Production Percent Truck

Model Year (000) {000) {000) Car SUV LY
2000 617 796 1,413 43.7% 56.3%
2001 743 920 1,663 44.7% 55.3%
2002 602 928 1,531 39.4% 60.6%
2003 575 994 1,569 36.6% 63.4%
2004 599 1,116 1,715 34.9% 65.1%
2005 753 867 1,620 46.5% 53.5%
2006 691 758 1,449 47.7% 52.3%
2007 761 843 1,604 47.4% 52.6%
2008 748 799 1,547 48.4% 51.6%
2009 539 575 1,115 48.4% 51.6%
2010 659 854 1,512 43.5% 56.5%
2011 985 1,044 2,029 48.5% 51.5%
2012 1,039 867 1,907 54.5% 45.5%
2013 1,177 1,190 2,367 49.7% 50.3%
2014 1,340 1,533 2,872 46.6% 53.4%
2015 1,427 1,949 3,376 42.3% 57.7%
2016 (prelim) - - - 48.0% 52.0%

Table 3.3 shows that the fraction of SUVs with curb weights less than 4000 pounds that are
classified as trucks, using the current car-truck definitions propagated back in time, has been
declining somewhat over the last decade, from around 60% in the early 2000s to around 50%

in recent years.

Appendix D gives additional data stratified by vehicle type.
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. VEHICLE FOOTPRINT, WEIGHT, AND
HORSEPOWER

This sub-section focuses on three key attributes that impact CO; emissions and fuel economy.
These attributes are footprint, weight, and horsepower. All three attributes are relevant to all
light-duty vehicles and were included in the Table 2.1 {leetwide data. Vehicle acceleration is

discussed in the following sub-section.

Vehicle lootprint is a very important attribute since it is the basis for the current CO,
emissions and fuel economy standards. Footprint is the product of wheelbase times average
track width {(or the area defined by where the centers of the tires touch the ground). We
provide {ootprint data beginning with MY 2008, though it is important to highlight that we
have higher confidence in the data beginning in MY 2011. Footprint data from MY 2008
2010 were aggregated from various sources, some independent of formal automaker data, and
EPA has less confidence in the consistency and precision of this data. Beginning in MY 2011,
the first year when both car and truck CAFE standards were based on footprint, automakers
began to formally submit reports to EPA with footprint data at the end of the model year, and
this formal footprint data is reflected in the final data through MY 2015. EPA projects
footprint data {or the preliminary MY 2016 fleet based on footprint values for existing models
from previous years and footprint values for new vehicle designs available through public
sources. With these caveats, Table 2.1 above shows that average fleetwide footprint has
hovered around 49 square feet since MY 2008. The MY 2015 footprint is 49.4 square feet,
which is a 0.3 square feet decrease relative to MY 2014. The preliminary MY 2016 footprint
value is 49.3 square feet, which would be a further reduction of 0.1 square feet. Footprint
trends will be a major topic of interest in future Trends reports as we continue to add to the

formal data that we began to collect in MY 2011.

Vehicle weight is a fundamental vehicle attribute, both because it can be related to utility
functions such as vehicle size and features, and because higher weight, other things being
equal, will increase CO, emissions and decrease fuel economy. All Trends vehicle weight data
are based on inertia weight class. Each inertia weight class represents a range of loaded vehicle
weights, or vehicle curb weights plus 300 pounds. Vehicle inertia weight classes are in 250-
pound increments for classes below 3000 pounds, while inertia weight classes over 3000
pounds are divided into 500-pound increments. Table 2.1 shows that average fleetwide vehicle
weight decreased from nearly 4100 pounds in MY 1976 to 3200 pounds in MY 1981, likely
driven by both increasing fuel economy standards (which, at that time, were universal
standards, and not based on any type of vehicle attribute) and higher gasoline prices. Average
vehicle weight then grew slowly but steadily over the next 23 years (in part because of the
increasing truck share), to 4111 pounds in MY 2004. Since 2004, average vehicle weight has
stayed fairly constant in the range of 4000 to 4100 pounds, reaching 4127 pounds in MY
2011, an all-time high since the database began in 1975. Average MY 2015 weight was 4035
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pounds, a 25 pound increase relative to MY 2014. The preliminary MY 2016 value for weight

is 3985 pounds, which if realized would represent a 50 pound decrease compared to MY 2015.

Horsepower (hp) is of interest as a direct measure of vehicle power. In the past, higher power
generally increased CO; emissions and decreased fuel economy, though this relationship is
now less important with turbo and hybrid packages. Horsepower data for all gasoline
(including conventional hybrids) and diesel vehicles in the Trends database reflect engine
rated horsepower. Average fleetwide horsepower dropped from 137 hp in MY 1975 to 102 hp
in MY 1981. Since MY 1981, horsepower values have increased just about every year (again, in
part due to the increasing truck share through 2004), and current levels are over twice those of
the early 1980s. Average MY 2015 horsepower was 229 hp, a 1 hp decrease relative to the
record high in MY 2014. The preliminary value for MY 2016 is also 229 hp.

The following two tables provide data for the three attributes discussed above for the car and

truck classes separately {these data are shown for the entire fleet in Table 2.1 above).

Table 3.4.1 shows that car adjusted fuel economy reached its alltime high of 28.6 mpg in MY
2015, which is more than twice the MY 1975 level of 13.5 mpg, and an increase of 0.7 mpg
from MY 2014. Car adjusted CO, emissions decreased by 8 g/mi to a new alktime low of 310
g/mi. Car weight, horsepower, and footprint were all essentially unchanged from MY 2014 to
MY 2015. Car fuel economy is projected to increase by 0.4 mpg in MY 2016 to another record
high, while car weight, horsepower, and footprint are projected to increase by 2% or less from
MY 2015. The interior volume data shown in Table 3.4.1 is only for car type vehicles, as EPA

does not collect interior volume data for car SUVs.

Table 3.4.2 shows that truck adjusted fuel economy was a record high 21.1mpg in MY 2015,
which was a 0.7 mpg increase over MY 2014. This increase was tied for the highest truck fuel
economy increase in 30 years. Truck weight, horsepower, and footprint were all down slightly
from MY 2014 to MY 2015. Truck fuel economy, horsepower, and footprint are all projected
to increase in MY 2016, while weight is projected to drop slightly.
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Toble 3.4.1
Ty Adiested 0, Emissions, Adiusted Fuel Economy, and Hey Porometers by Mode! Yeor

Gasoline
and Diesel Car Adj Fuel
Production Production AdjC0O: Economy Weight Footprint Interior
Model Year {000) Share {g/mi}) (MPG) {Ibs) HP (sg ft} Volume*
1975 8,247 BO.7% E61 13.5 4057 136 - -
1976 9,734 78.9% 598 14.9 4059 134 - -
1977 11,318 80.1% 570 15.6 3944 133 - 110
1978 11,191 77.5% 525 159 3588 124 - 109
1979 10,810 77.9% 517 17.2 3485 119 - 109
1980 9,444 £3.5% 445 20.0 3101 100 - 104
1981 8,734 82.8% 418 21.4 3076 99 - 106
1982 7,832 80.5% 402 22.2 3053 99 - i06
1983 8,035 78.0% 403 22.1 3112 104 - 109
1984 10,730 75.5% 197 2.4 3101 106 - 108
1985 10,879 75.2% a8y 23.0 3096 111 - 108
1986 11,074 72.1% 375 23.7 3043 111 - 107
1987 10,826 72.8% 374 23.8 3035 113 - 167
1988 10,845 70.9% 369 24.1 3051 116 - 107
1989 10,126 70.1% 376 I3.8 3104 121 - 108
1990 8,875 70.4% 382 23.3 3178 129 - 107
1991 8,747 69.6% 382 23.3 3168 133 - 167
1992 8,350 68.6% 389 22.9 3254 141 - 108
1993 8,929 67.6% 386 23.0 3241 140 - 108
1994 8,747 61.9% 386 23.0 3268 144 - 108
1995 9,616 63.5% 382 23.3 3274 153 - 109
1996 8,177 62.2% 384 23.1 3297 155 - 109
1997 8,695 60.1% 384 23.2 3285 156 - 109
1998 8,425 58.3% 386 23.0 3334 160 - 109
1999 8,865 58.3% 392 22.7 3390 164 - 109
2000 9,742 58.8% 395 22.5 3401 168 - 110
2001 9,148 58.6% 393 22.6 3411 169 - 109
2002 8,903 55.2% 390 22.8 3415 173 - 110
2003 8,496 53.9% 386 23.0 3437 176 - 110
2004 8,176 52.0% 389 22.9 3492 184 - 110
2005 8,839 55.6% 384 23.1 3498 183 - 113
2006 8,744 57.9% 386 23.0 3563 194 - 112
2007 9,001 58.9% 375 23.7 3551 191 - 110
2008 8,243 59.3% 372 23.9 3569 194 45.3 110
2009 6,244 67.0% 356 25.0 3502 186 45.2 110
2010 6,976 62.8% 346 25.7 3536 190 45.4 110
2011 6,949 57.8% 347 25.6 3617 200 46.0 111
2012 8,658 64.4% 328 27.1 3519 192 457 111
2013 9,740 64.1% 319 27.9 3543 197 45.9 110
2014 9,205 59.3% 318 27.9 3559 198 46.1 111
2015 9,601 57.4% 310 28.6 3556 197 46.1 111
2016 (prelim) - 62.1% 305 29.0 3568 201 46.3 112

* Interior volume calculated using "Car" type only and does not include Car SUVs.
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Table 3.4.2
FTruck Adivsted 00, Emissions, Adiusted Fuel Econopmy, ond Key Poragmeters by Mods! Yegr

Gasoline
and Diesel Truck Adj Adj Fuel
Production Production €O Economy Weight Footprint
Model Year {000) Share {g/mi} (MPG) {Ibs) HP (sq ft)
1975 1,977 19.3% 764 116 4073 142 -
1976 2,600 1% 726 12.2 4153 141 -
1977 2,805 19.9% 562 13.3 4135 147 -
1978 3,257 22.5% 587 12.9 4152 146 -
1979 3,072 22.1% 711 12.5 4257 138 -
1980 1,863 16.5% 565 15.8 3869 121 -
1981 1,821 17.2% 523 17.1 3806 119 -
1982 1,901 19.5% 516 17.4 3813 120 -
1983 2,267 22.0% 504 17,7 3773 118
1984 3,289 33.5% 312 17.4 3787 118 -
1985 3,581 24.8% 503 17.5 3803 124
1986 4,291 27.9% 489 18.2 3741 123 -
1987 4,039 27.2% 48% 18.3 3718 131
1988 4,450 39.1% A9% 17.8 3830 141 -
1989 4,327 29.9% 506 17.6 3932 146
1990 3,740 29.6% 512 17.4 4014 151 -
1991 3,825 30.4% 500 17.8 3961 150
1992 3,822 31.4% 512 17.3 4078 155 -
1993 4,281 32.4% 507 17.5 4098 160
1994 5,378 38.1% 518 17.2 4149 166 -
1995 5,529 36.5% 524 17.0 4201 168
1996 4,967 37.8% 518 17.2 4255 179 -
1997 5,762 39.9% 528 16.8 4394 189
1998 6,030 41.7% 521 17.1 4317 188 -
1999 6,350 41.7% 535 16.6 4457 199
2000 6,829 41.2% 528 16.8 4421 199 -
2001 6,458 41.4% 538 16.5 4543 212 -
2002 7,211 44.8% 539 16.5 4612 223 -
2003 7,277 46.1% 533 16.7 4655 224 -
2004 7,533 48.0% 538 16.5 4783 240 -
2005 7,053 44.4% 526 16.9 4763 242 -
2006 6,360 42.1% 518 17.2 4758 240 -
2007 6,275 41.1% 512 17.4 4871 254 -
2008 5,656 40.7% 499 17.8 4837 254 54.0
2009 3,071 33.0% 480 18.5 4753 252 54.0
2010 4,141 37.2% 474 18.8 4784 253 53.8
2011 5,069 42.2% 466 19.1 4824 271 54.4
2012 4,790 35.6% 461 19.3 4809 276 54.5
2013 5,458 35.9% 450 19.8 4824 277 54.7
2014 6,307 40.7% 437 20.4 4790 277 55.0
2015 7,138 42.6% 421 21.1 4680 271 53.9
2016 (prelim) - 37.9% 416 21.4 4668 275 54.2

ED_006488A_00003643-00032



Figure 3.5 includes summary charts showing long-term trends for adjusted CO; emissions,
adjusted fuel economy, footprint, weight, and horsepower for the five vehicle types discussed
above. Most of the longterm trends are similar across the various vehicle types, with the major
exception being pickups, for which CO, emissions and fuel economy have not reached all-time
records in recent years (unlike the other vehicle types) due to considerably greater increases in

weight and horsepower relative to the other vehicle types.

Figure 3.5
Adiusted {0, Emissions, Sdiusted Fusl Evonomy ond Other Key Porgmeters by Vehicle Type
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Figure 3.6 shows footprint data for average new vehicles and each of the five vehicle types
since MY 2008. The largest changes have occurred within the pickup vehicle type. Pickup
footprint is up nearly 4% between MY 2008 and MY 2015, to an average of 65.3 square feet.
The average footprint within each of the other four vehicle types has been relatively stable.
The average footprint for cars is up about 2% to 46.0 square feet. Truck SUV footprint

increased 1.3%, car SUVs increased 0.3%, and minivans/vans increased 0.9%.

The overall new vehicle footprint has also been relatively stable since MY 2008. The overall
average is influenced by the trends within each vehicle type, as well as the mix of new vehicles
produced. In MY 2015, the market continued a shift towards car SUVs and truck SUVs, and
away from cars, pickups, and minivans/vans. The result of this shift, along with the changes

within each vehicle type, is that overall industry footprint increased by about 1% between MY

2008 and MY 2015.

Figure 3.6
Footprint by Vehicle Tvpe for MY 2008-2018
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Figure 3.7 shows the annual production share of different inertia weight classes for cars and
trucks. This figure again shows the “compression” on the car side that was also discussed with
respect to interior volume—in the late 1970s there were significant car sales both in the <2750
pound class as well as in the 5500 pound class (interestingly, there were more 5500 pound cars
sold in the late 1970s than there were 5500 pound trucks). Today, both the lightest and
heaviest cars have largely disappeared from the market, and over 95% of all cars are in just
three inertia weight classes (3000, 3500, and 4000 pounds). Conversely, the heavy end of the
truck market has expanded markedly such that 4500 pounds and greater trucks now account

for over 75% of the truck market.

Figure 3.7
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The next three figures, Figures 3.8 through 3.10, address the engineering relationships
between efficiency and three key vehicle attributes: footprint, weight, and interior volume {car
type only). It is important to emphasize that, in order to best reflect the engineering
relationships involved, these figures differ from most of the figures and tables presented so far
in four important ways. One, they show fuel consumption (the inverse of fuel economy),
because fuel consumption represents a linear relationship while fuel economy is non-linear
(i.e., a 1 mpg difference at a lower fuel economy represents a greater change in fuel
consumption than a 1 mpg difference at a higher fuel economy). The metric used for fuel
consumption is gallons per 100 miles, also shown on new vehicle Fuel Economy and
Environment Labels. Fuel consumption is an excellent surrogate for CO; emissions, as well.
Two, Figures 3.8 through 3.10 show unadjusted, laboratory values (for fuel consumption),
rather than the adjusted values shown primarily in this report, in order to exclude the impact

of non-technology factors associated with the adjusted fuel economy values (e.g., changes in
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driving speeds or use of air conditioning over time). Three, there is no sales weighting in
either the calculations of the individual data points or the regression lines as the purpose of
these figures is to illustrate the technical relationships between fuel consumption and key
vehicle attributes, independent of market success. The non-hybrid gasoline, diesel, and
gasoline hybrid data points in these figures are averages for each integer footprint value and
are plotted separately to illustrate the differences between these technologies. The regression
lines are based on the non-hybrid gasoline data points only. As would be expected, the hybrid
and diesel data points almost always reflect lower fuel consumption than the regression line
representing non-hybrid gasoline vehicles. Finally, these figures exclude alternative fuel

vehicles.

Figure 3.8 shows unadjusted, laboratory fuel consumption as a function of vehicle footprint
for the MY 2015 car and truck fleets. On average, higher footprint values are correlated with
greater fuel consumption. Car fuel consumption is more sensitive to footprint (i.e., greater
slope for the regression line) than truck fuel consumption, though this relationship is
exaggerated somewhat by the fact that the highest footprint cars are low-volume luxury cars
with very high fuel consumption. Most cars have footprint values below 55 square feet, and at
these footprint levels, the average car has lower fuel consumption than the average truck. For
the much smaller number of cars that have footprint values greater than 55 square feet
(typically performance or luxury cars), these cars generally have higher fuel consumption than

trucks of the same footprint.

Figure 3.8
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Figure 3.9 shows unadjusted, laboratory fuel consumption as a function of vehicle inertia
weight for the MY 1975 and MY 2015 car and truck fleets. On average, fuel consumption
increases linearly with vehicle weight, and the regressions are particularly tight for the data
points representing non-hybrid gasoline vehicles. In 1975, trucks consistently had higher fuel
consumption than cars for a given weight, but in 2015, the differences were much smaller, and
at 5000 pounds and above, the average car had higher fuel consumption than the average
truck, again likely due to the fact that very heavy cars are typically luxury and,/or performance
vehicles with high fuel consumption. At a given weight, most cars and trucks have reduced
their fuel consumption by about 50% since 1975, with the major exception being the heaviest

cars which have achieved more modest reductions in fuel consumption.

Figure 3.8
Ungdiusted, Loboratory Fuel Consumption vs. Ingriio Weight, Cor and Truck, 38Y 1875 and
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Finally, Figure 3.10 shows unadjusted, laboratory fuel consumption as a function of interior
volume for MY 1978 and 2015 for the car type only. This figure excludes two-seater cars, as
interior volume data is not reported for two-seaters. The data for MY 1978 is much more
scattered than that for MY 2015. The slope of the regression line for non-hybrid gasoline
vehicles in 2015 is nearly flat, suggesting that there is no longer much of a relationship
between interior volume and fuel consumption within the car type. This MY 2015 data
confirms the point made earlier in this section that interior volume is no longer a good

attribute for differentiating among vehicles within the car type.

Figure 3.10
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D. VEHICLE ACCELERATION

Vehicle performance can be evaluated in many ways, including vehicle handling, braking, and
acceleration. In the context of this report, acceleration is an important metric because there is
a general correlation between how quickly a vehicle can accelerate and fuel economy. The
most common vehicle acceleration metric, and one of the most recognized vehicle metrics
overall, is the time it takes a vehicle to accelerate from O-to-60 miles per hour, also called the O-
to-60 time. There are other metrics that are relevant for evaluating vehicle acceleration,
including the time to reach 30 miles per hour or the time to travel a quarter mile, but this
section is limited to a discussion of 0-t0-60 acceleration times. Acceleration times are
calculated for most vehicles (obtained from external sources for conventional hybrids and

alternative fuel vehicles) since this data is not reported by manufacturers to EPA.

Unlike most of the data presented in this report, O-to-60 times are based on calculations and
are not directly submitted to the EPA by manufacturers. The O-to-60 metric is a very
commonly used automotive metric; however, there is no standard method of measuring O-to-
60 times. Nor, to our knowledge, is there a complete published list of measured vehicle 0t0-60
acceleration times. This report relies on calculated 04060 times based on MacKenzie, 2012,

for most vehicles.
Trends in 0-to-60 Times

Since the early 1980s, there has been a clear downward trend in O-to-60 times. Figure 3.11
shows the average new vehicle O-to-60 acceleration time from MY 1978 to MY 2016 based on a
calculation methodology described below. The average new vehicle in MY 2016 is projected to
have a 0-to-60 time of about 8.2 seconds, which is the fastest average 0-to-60 time since the
database began in 1975. Average vehicle horsepower has also substantially increased since MY
1982, as shown in Figure 2.3, and clearly at least part of that increase in power has been

focused on decreasing acceleration time (some has also been used to support larger, heavier

vehicles).
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Figure 3.11
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The decreasing longterm trend in O-to-60 times is consistent across all vehicle types, as shown
in Figure 3.12. The trend of decreasing acceleration time appears to be slowing somewhat in
recent years for cars, car SUVs, and truck SUVs. The opposite is true for pickup trucks, where
calculated 0-to-60 times continue to steadily decrease. Pickups are generally designed to
emphasize towing and hauling capabilities, while maintaining adequate driving performance.
The continuing decrease in pickup truck 0-to-60 times is likely due to the increasing towing

and hauling capacity of pickups, which decreases the calculated O-to-60 times of pickups.

Vehicle acceleration is determined by many factors, including weight, horsepower,
transmission design, engine technologies, and body style. The impacts of these, and other
factors, on O-to-60 times have been evaluated in the literature (MacKenzie, 2012). Many of the
same factors that affect acceleration also influence vehicle fuel economy, the result being a
general correlation between faster O-to-60 times and lower fuel economy. All other things
equal, a vehicle with more power will likely have faster (-to-60 acceleration and lower fuel
economy. However, there are factors that can improve both Oto-60 acceleration and fuel

economy, such as reducing weight.

Acceleration remains an important parameter that will be tracked in this report to evaluate
vehicle performance. The O-t0-60 metric is only one of many performance metrics (e.g.
stopping distance, skid pad g’s, lane change maneuver speed, etc.), but it remains an important
parameter that will be tracked in this report due to its strong association with vehicle fuel

economy and emissions.
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Figure 3.12
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This section groups vehicles by “manufacturer” and “make.” Manufacturer definitions are those used by both
EPA and the National Highway Traffic Safety Administration (NHTSA) for purposes of implementation of GHG
emissions standards and the corporate average fuel economy (CAFE) program, respectively. Each year, the
manufacturer definitions in the historical Trends database are updated, if necessary, to be consistent with the
current definitions used for regulatory compliance.

Most of the tables in this section show adjusted CO; emissions and fuel economy data which are the best
estimates for real world CO, emissions and fuel economy performance, but are not comparable to regulatory
compliance values. Two tables in this section—Tables 4.4 and 4.5—show unadjusted, laboratory fuel economy
and CO; emissions values, which form the basis for regulatory compliance values, though they do not reflect
various compliance credits, incentives, and flexibilities available to automakers. Adjusted CO; values are, on
average, about 25% higher than the unadjusted CO; values that form the starting point for GHG standards
compliance. Adjusted fuel economy values are about 20% lower, on average, than unadjusted fuel economy
values (note that these values differ because CO, emissions are proportional to fuel consumption, both expressed
in units of “per mile,” while fuel economy is the mathematical inverse of fuel consumption) that form the starting
point for CAFE compliance.

All 2011 and later values in this section include data from alternative fuel vehicles based on the mpge fuel
economy metric and the tailpipe CO; emissions metric. Section 4.D shows that the impact of including alternative
fuel vehicles is measureable for some manufacturers, but zero or negligible for others. Section 7 contains
additional data for alternative fuel vehicles.

Information about compliance with EPA’s GHG emissions standards, including EPA’s Manufacturer Performance

Report for the 2015 Model Year, is available at www.epa.gov/regulations-emissions-vehicles-and-engines/ghg-

emission-standards-light-duty-vehicles-manufacturer. NHTSA's “Summary of Fuel Economy Performance,”

summarizing automaker compliance with fuel economy standards, is available at www.nhtsa.gov/Laws-&-

Regulations/CAFE-—-Fuel-Economy.

A. MANUFACTURER AND MAKE DEFINITIONS

Table 4.1 lists the 13 manufacturers which had production of 150,000 or more vehicles in MY
2014 or MY 2015, and which cumulatively accounted for approximately 98% of total industry-
wide production. There are no changes to the list of manufacturers in Table 4.1 included in
this year’s report. Make is typically included in the model name and is generally equivalent to
the “brand” of the vehicle. Table 4.1 also lists the 28 makes for which data are shown in
subsequent tables. The only change in the list of makes this year is for Alfa Romeo, which was

reintroduced into the U.S. market. The production threshold for makes to be included in

Tables 4.2 through 4.5 is 40,000 vehicles in MY 2014 or MY 2015.
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Toble 4.3
Maonufacturers ond Mokes for MY 2014-2016

Manufacturer Makes Above Threshoid fMakes Below Threshold
General Motors Chevrolet, Cadillac, Buick, GMC

Toyota Toyota, Lexus, Scion

Ford Ford, Lincoln Roush, Shelby

Honda Honda, Acura

Fiat-Chrysler Chrysler, Dodge, Jeep, Ram, Fiat Ferrari, Maserati, Alfa Romeo
Nissan Nissan, Infiniti

Hyundai Hyundai

Kia Kia

BMW BMW, Mini Rolls Royce

Volkswagen Volkswagen, Audi, Porsche Lamborghini, Bentley, Bugatti
Subaru Subaru

Mercedes Mercedes Smart, Maybach

Mazda Mazda

Others*

*Note: Other manufacturers below the manufacturer threshold are Mitsubishi, Volvo, Rover, Suzuki, Jaguar
Land Rover, Aston Martin, Lotus, BYD, Mclaren, Quantum {which only produces one dual fuel CNG
vehicle), and Tesla.

[t is important to note that when a manufacturer or make grouping is modified to reflect a
change in the industry's current financial structure, EPA makes the same adjustment to the
entire historical database. This maintains consistent manufacturer and make definitions over
time, which allows a better identification of longterm trends. On the other hand, this means
that the current database does not necessarily reflect the actual corporate arrangements of the
past. For example, the 2016 database no longer accounts for the fact that Chrysler was
combined with Mercedes/Daimler {or several years, and includes Chrysler in the Fiat-Chrysler
manufacturer grouping for the entire database even though these other companies have been

financially connected for only a few years.

Automakers submit vehicle production data, rather than vehicle sales data, in formal end-of-
year CAFE and GHG emissions compliance reports to EPA. These vehicle production data are
tabulated on a model year basis. Accordingly, the vehicle production data presented in this
report often differ from similar data reported by press sources, which typically are based on
vehicle sales data reported on a calendar basis. In years past, manufacturers typically used a
more consistent approach for model year designations, i.e., from fall of one year to the fall of
the following year. More recently, however, many manufacturers have used a more flexible
approach, and it is not uncommon to see a new or redesigned model introduced with a new
model year designation in the spring or summer, rather than the fall. This means that a model
year for an individual vehicle can be either shortened or lengthened. Accordingly, year-to-year
comparisons can be affected by these model year anomalies, though the overall trends even out

over a multi-year period.
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B, MANUFACTURER AND MAKE FUEL ECONOMY
AND COy EMISSIONS

Tables 4.2 through 4.5 provide comparative manufacturer- and make-specific data for fuel
economy and CO, emissions for the three years from MY 2014-2016. Data are shown for cars
only, trucks only, and cars and trucks combined. By including data from both MY 2014 and
2015, with formal end-ofyear data for both years, it is possible to identify meaningful changes
from yearto-year. Because of the uncertainty associated with the preliminary MY 2016

projections, changes from MY 2015 to MY 2016 are less meaningful.

In this section, tables are presented with both adjusted (Tables 4.2 and 4.3) and unadjusted,
laboratory (Tables 4.4 and 4.5) data. Tables 4.2 and 4.3 provide adjusted data for fuel
economy and CO, emissions, and therefore are consistent with tables presented earlier in the
report. The data in these tables are very similar to the data used to generate the EPA/DOT
Fuel Economy and Environment Labels and represent EPA’s best estimate of nationwide real

world fuel consumption and CO; emissions.

Tables 4.2 and 4.3 show rows with adjusted fuel economy and CO; emissions data for 12

manufacturers and 25 makes.

In 2016, the Department of Justice, on behalf of EPA, alleged violations of the Clean Air Act
by Volkswagen AG, Audi AG, Volkswagen Group of America, Inc., Volkswagen Group of
America Chattanooga Operations, LLC, Porsche AG, and Porsche Cars North America, Inc.
The U.S. complaint alleges that certain MY 2009-2016 diesel vehicles are equipped with defeat
devices in the form of computer software designed to cheat on federal emissions tests, and that
during normal vehicle operation and use, the cars emit levels of oxides of nitrogen (NOx)
significantly in excess of the EPA compliant levels. For more information on actions to resolve

violations, see www.epa.gov/vw. Oxides of nitrogen emissions are not directly related to

tailpipe CO; emissions or fuel economy. In this report, EPA uses the CO, emissions and fuel
economy data from the initial certification of these vehicles. Should the investigation and
corrective actions yield different CO; and fuel economy data, the revised data will be used in
future reports. Because Volkswagen diesels account for less than 1% of industry production,
updates to the emissions rates, whether they are higher or lower, will not change the broader

trends characterized in this report.

Of the 12 manufacturers shown in the body of Table 4.2, 9 manufacturers increased adjusted
fuel economy {(combined cars and trucks) from MY 2014 to MY 2015. Mazda had the highest
adjusted fuel economy in MY 2015 of 29.6 mpg. Four manufacturers were closely grouped
behind Mazda — Honda, Nissan, Subaru, and Hyundai — with adjusted fuel economy values
between 28.9 and 27.8 mpg. Fiat-Chrysler had the lowest adjusted fuel economy of 21.8 mpg,
followed by General Motors and Ford. Honda achieved the largest increase in adjusted fuel
economy from MY 2014-2015 of 1.6 mpg, followed by Nissan at 1.3 mpg.
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Three manufacturers had lower adjusted fuel economy values in MY 2015. GM had the largest
decrease in overall fuel economy at 0.5 mpg, tollowed by Toyota at 0.4 mpg and BMW at 0.1
mpg. GM’s car fuel economy was flat and truck fuel economy improved between MY 2014 and
MY 2015, however a significant increase in the percentage of truck production (almost 11
percentage points) led to an overall decrease in average fuel economy. Toyota also improved
truck fuel economy in MY 2015, but a decrease in car fuel economy and a 7 percentage point
increase in truck share led to an overall decrease. BMW’s small decrease in fuel economy
occurred due to very small decreases in both car and truck fuel economy. For MY 2015 cars
only, Mazda and Honda were the manufacturers with the highest adjusted fuel economy values
of 32.1 and 31.6 mpg, respectively, while Fiat-Chrysler and Mercedes reported the lowest
adjusted car fuel economy of 25.6 mpg. For MY 2015 trucks only, Subaru had the highest
adjusted fuel economy of 28.2 mpg.
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Toble 4.2
Adjusted Fuel Economy (MPG] by Monufocturer ond Moke for MY 2014-20186%

Final MY 2014 Final MY 2015 Preliminary MY 2016
Car Car Lar
and and and

Manufacturer BMake Car Truck  Truck Car Truck  Truck Car Truck  Truck
Mazda Al 31.8 4.5 9.4 321 247 9.6 32.3 26.7 30.7
Honda Honda 30.8 23.8 7.8 32.2 25.2 29.4 32.6 24.9 29.3
Honda Acura 25.5 22.9 23.9 27.0 23.0 25.1 277 225 25,1
Honda Al 30.4 23.7 27.3 31.8 24.9 28.9 318 24.5 28.7
Subaru Al 8.2 215 7.6 8.9 28.2 8.4 29.6 28.3 287
Nissan Nissan 31.0 21.4 7.6 32.3 23.0 29.1 32.0 24.5 30.1
Nissan Infiniti 23.4 20.4 218 32.9 0.8 21.8 23.6 209 219
Nissan Al 30.4 21.3 27.0 31.5 22.8 28.3 31.4 24.0 29.5
Hyundai Al 8.1 215 7.5 25.4 21.5 378 29.3 22.6 28.9
Kia All 26.2 21.4 25.9 26.8 21.6 26.3 27.7 21.4 26.8
BMW BMW 27.3 22.9 26.0 27.0 22.8 25.8 26.7 22.2 25.5
BMW Mini 29.3 - 29.3 29.8 - 29.8 29.3 - 29.3
BMW Al 27.5 22.9 26.4 27.4 22.8 26.3 27.2 22.2 26.0
Toyota Toyota 32.2 19.6 25.9 32.3 20.5 25.6 32.7 20.3 25.6
Toyota Lexus 25.2 19.2 23.6 24.4 20.7 23.1 25.7 21.6 24.5
Toyota Scion 27.0 - 27.0 26.4 - 26.4 32.0 - 32.0
Toyota Al 30.8 19.6 25.6 30.3 20.5 25.2 31.1 20.4 25.6
Mercedes Mercedes 245 19.3 22.9 25.6 20.4 235 26.1 21.4 24.8
Mercedes All 24.8 19.3 23.2 25.6 20.4 23.5 26.1 21.4 24.8
Ford Ford 27.5 19.1 22.8 27.3 20.1 23.0 28.1 20.3 23.5
Ford Lincoln 24.8 17.8 21.9 25.0 19.7 22.3 24.2 19.5 21.8
Ford All 27.4 19.1 22.8 27.2 20.1 23.0 27.8 20.3 23.4
GM Chevrolet 27.2 19.4 23.6 27.3 19.9 23.1 28.7 19.7 24.9
GM GMC 24.3 19.1 19.9 24.4 19.4 20.1 23.9 19.3 20.3
GM Buick 25.5 20.8 23.5 25.7 21.2 23.7 27.0 21.6 24.9
GM Cadillac 22.0 15.3 21.2 21.2 17.5 19.9 22.7 17.7 21.8
GM All 26.3 19.3 22.8 26.3 19.7 22.3 27.5 19.7 24.0
Fiat-Chrysler Jeep 25.1 20.3 21.1 25.6 20.6 21.4 24.9 21.5 22.1
Fiat-Chrysler Dodge 23.0 20.6 21.7 23.8 20.7 22.1 23.6 20.8 22.5
Fiat-Chrysler Chrysler 23.6 20.9 22.1 27.1 20.8 25.2 26.5 20.9 25.3
Fiat-Chrysler Ram - 17.4 17.4 24.9 18.5 18.5 - 18.8 18.8
Fiat-Chrysler Fiat 31.1 - 31.1 35.0 - 35.0 28.3 - 28.3
Fiat-Chrysler Al 23.8 19.6 20.8 25.6 20.2 21.8 24.9 20.5 22.2
Other All 30.5 20.9 25.0 31.7 22.0 27.0 42.0 26.3 32.7
Al Ali 27.9 20.4 24.3 28.6 21.1 24.8 29.0 21.4 25.6

* Note: Volkswagen is not included in this table due to an ongoing investigation. Based on initial certification data,
Volkswagen values for car and truck combined are 26.2 mpg for MY 2014, 26.8 mpg for MY 2015, and 27.3 mpg for
preliminary MY 2016. Volkswagen data are included in industry-wide or “All” values. Should the investigation and corrective
actions vield different CO, and fuel economy data, the revised data will be used in future reports.

In terms of the makes shown in Table 4.2, Fiat achieved the highest combined car and truck

fuel economy in MY 2014, of 35.0 mpg, followed by VW and Mini.
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Preliminary projections suggest that 10 of the 12 manufacturers shown will improve adjusted
fuel economy further in MY 2016, though EPA will not have final data for MY 2016 until

next year’s report.

Table 4.3 shows manufacturerspecific values for adjusted CO; emissions for the same
manufacturers, makes and model years as shown in Table 4.2 for adjusted fuel economy. Of
the 12 manufacturers shown, 9 manufacturers decreased adjusted CO, emissions from MY
2014 to MY 2015. Manufacturer rankings for CO, emissions are generally similar to those for
fuel economy, though there can be some differences due to diesel vehicle production share
(since diesel has a higher carbon content per gallon than gasoline). Of the 12 manufacturers
shown in Table 4.3, Mazda had the lowest adjusted CO; emissions in MY 2015 of 300 g¢/mi,
and Fiat-Chrysler had the highest adjusted CO, emissions of 407 g/mi, however Fiat-Chrysler
also achieved the biggest reduction in COZ emissions, at 21 g/mi. Honda and Nissan achieved
the next biggest reductions of 18 and 17 g/mi, respectively. Preliminary values suggest that 10

of the 12 manufacturers could reduce CO; emissions in MY 2016. The make rankings for

adjusted CO, emissions in Table 4.3 are also similar to those for adjusted fuel economy in

Table 4.2.
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Toble 4.3
Adjusted {0, Emissions {gfmi} by Monufocturer ond Boke for MY 2014-2018%

Final MY 2014 Final MY 2015 Preliminary MY 2016

Car Car Car

and and and
Manufacturer Make Car Truck Truck Car Truck Truck Car Truck  Truck
Mazda Alf 280 363 302 277 360 300 275 333 290
Honda Honda 288 373 320 276 353 302 272 357 304
Honda Actra 349 338 %72 329 337 354 321 395 353
Honda Al 293 375 E¥1 281 357 308 278 363 330
Nissan Nissan 286 415 321 273 387 303 274 363 292
Nissan infiniti 330 436 Lty 338 428 Lty 394 426 405
Nissan All 292 418 329 280 393 312 280 370 289
Subaru All 215 323 331 308 215 313 202 214 210
Hyundai Alf 318 414 323 313 413 3230 303 393 308
Kia All 339 415 343 332 411 338 320 415 332
BMW BMW 326 391 342 328 396 344 331 404 348
BMW Mini 303 - 303 298 - 298 303 - 303
BMW All 323 391 338 323 396 338 326 404 342
Toyota Toyota 276 453 343 275 434 347 272 438 347
Toyota Lexus 352 463 377 364 430 385 345 412 362
Toyota Scion 330 - 330 337 - 337 278 - 278
Toyota All 289 453 347 294 434 353 285 436 347
Mercedes Mercedes 363 467 390 346 440 379 338 423 359
Mercedes All 358 467 385 346 440 379 338 423 359
Ford Ford 322 465 389 324 442 386 315 438 378
Ford Lincoln 358 500 406 356 451 399 367 455 407
Ford All 324 466 389 326 442 387 318 439 379
GM Chevrolet 325 459 376 324 447 384 309 452 356
GM GMC 366 464 447 364 459 443 372 461 439
GM Buick 349 428 378 346 419 375 329 412 356
GM Cadillac 403 581 418 419 508 446 391 501 407
GM All 337 460 389 337 451 398 323 452 371
Fiat-Chrysler Jeep 354 438 421 348 431 416 357 414 402
Fiat-Chrysler Dodge 387 431 409 374 430 403 377 427 395
Fiat-Chrysler Chrysler 377 425 403 328 426 353 335 425 352
Fiat-Chrysler Ram - 510 510 357 481 480 - 479 479
Fiat-Chrysler Fiat 279 - 279 240 - 240 309 - 309
Fiat-Chrysler Al 373 452 428 346 440 407 356 436 402
Other All 275 425 347 268 404 322 165 318 237
All All 318 437 366 310 421 358 305 416 347

* Note: Volkswagen is not included in this table due to an ongoing investigation. Based on initial certification data,
Volkswagen values for car and truck combined are 347 g/mi CO, for MY 2014, 336 g/mi for MY 2015, and 325 g/mi for
preliminary MY 2016. Volkswagen data are included in industry-wide or “All” values. Should the investigation and
corrective actions yield different CO; and fuel economy data, the revised data will be used in future reports.
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Tables 4.4 and 4.5 provide unadjusted, laboratory data for both fuel economy and CO,

emissions for MY 2014-2016 for manufacturers and makes. Unadjusted, laboratory data is
particularly relevant in a manufacturer-specific context because it is the foundation for EPA
CO, emissions and NHTSA CAFE regulatory compliance. It also provides a basis for
comparing longterm trends from the perspective of vehicle design only, apart from the factors
that affect real world performance that can change over time (i.e., driving behavior such as

acceleration rates or the use of air conditioning).

In general, manufacturer rankings based on the unadjusted, laboratory fuel economy and CO,
values in Tables 4.4 and 4.5 are very similar to those for the adjusted values in Tables 4.2 and
4.3. Adjusted CO2 values are, on average, about 25% higher than the unadjusted, laboratory
CO; values that form the starting point for GHG standards compliance, and adjusted fuel
economy values are about 20% lower, on average, than unadjusted fuel economy values that

form the starting point for CAFE standards compliance.
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Table 4.4
Unodiusted, Loborotory Fuel Economy (MPG) by Monufocturer ond Moke for MY 2014-2018%

Final MY 2014 Final MY 2015 Preliminary MY 2016
Car Car Cor
and and and

Manufacturer Make Car Truck  Truck Car Truck  Truck Car Truck  Truck
Mazda Al 41.0 31.4 37.9 41.4 31.6 38.1 41.7 34.4 29.6
Honda Honda 34.7 30.0 354 41.8 32.0 37.8 42.3 387 77
Honda Acura 32.0 287 29.9 34.7 28.8 1R 35.5 289 32.2
Honda Al 39.0 29.8 34.7 41.0 31.5 7.0 41.4 312 26.9
Subaru Al 36.4 35.4 35.5 37.0 36.4 36.5 38.0 36.4 26.9
Nissan Missan 40.2 27.1 35.5 41.9 23.5 37.7 42.2 31 39.4
Nissan Infiniti 29.3 25.8 274 28.6 16.8 27.6 286 268 27.9
Nissan Al 39.3 15.9 34.6 40.7 29.0 36.5 41.3 30.9 285
Hyundai Al 35.8 27.3 35.1 38.0 37.5 35.3 37.4 28,1 26.8
Kia All 33.4 26.9 33.0 34.0 27.2 334 35.4 26.9 34.0
BMW BMW 34.3 28.7 32.7 33.9 285 32.4 33.7 28.1 32.1
BMW Mini 37.9 - 37.9 385 - 385 37.7 - 37.7
BMW All 34.7 28.7 33.2 34.6 28.5 33.2 34.3 28.1 32.9
Toyota Toyota 41.9 24.8 33.2 42.2 25.9 32.8 42.6 25.7 32.8
Toyota Lexus 321 24.0 29.9 31.0 26.0 29.3 326 27.2 31.1
Toyota Scion 34.6 - 34.6 33.7 - 33.7 41.5 - 415
Toyota All 39.9 24.7 32.8 39.2 25.9 32.2 40.3 25.8 32.8
Mercedes Mercedes 30.8 24.5 28.9 32.5 259 29.8 334 274 31.6
Mercedes All 31.2 24.5 29.2 32.5 25.9 29.8 33.4 27.4 31.6
Ford Ford 35.0 23.8 28.7 34.5 25.2 28.9 35.8 25.4 29.6
Ford Lincoln 31.9 221 27.8 32.8 25.0 28.8 310 24.5 27.7
Ford All 34.8 23.8 28.7 34.4 25.2 28.9 35.4 25.4 29.5
GM Chevrolet 34.6 24.1 29.6 34.7 24.7 29.0 36.6 24.6 31.5
GM GMC 31.0 23.8 24.9 311 24.1 25.0 30.0 24.0 25.3
GM Buick 321 26.1 29.7 32.6 27.0 30.1 34.9 27.4 32.0
GM Cadillac 274 19.9 26.6 26.4 21.6 24.8 28.4 21.9 27.2
6M All 33.3 24.1 28.6 33.3 24.6 28.0 34.9 24.6 30.2
Fiat-Chrysler Jeep 31.8 25.4 26.6 32.5 25.9 26.9 317 27.1 28.0
Fiat-Chrysler Dodge 28.5 25.6 27.0 29.5 25.6 27.4 29.2 25.9 27.9
Fiat-Chrysler Chrysler 29.2 25.9 27.4 33.9 25.8 31.5 33.1 25.9 315
Fiat-Chrysler Ram - 21.6 21.6 31.5 22.9 23.0 - 23.4 234
Fiat-Chrysler Fiat 40.1 - 40.1 45.7 - 45.7 36.1 - 36.1
Fiat-Chrysler All 29.8 24.5 25.9 32.1 25.2 27.3 31.2 25.7 27.7
Other All 38.9 26.3 31.6 40.7 27.8 34.3 53.7 33.7 41.9
All All 35.6 25.5 30.7 36.5 26.5 31.4 37.1 27.0 32.5

* Note: Volkswagen is not included in this table due to an ongoing investigation. Based on initial certification data,
Volkswagen values for car and truck combined are 32.7 mpg for MY 2014, 33.8 mpg for MY 2015, and 34.4 mpg for
preliminary MY 2016. Volkswagen data are included in industry-wide or “All” values. Should the investigation and
corrective actions yield different CO, and fuel economy data, the revised data will be used in future reports.
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Table 4.5
Undiusted, Loborotory OO Emissfons fofmil by Manufocturer omgd Muoke for MY 200420167

Final MY 2014 Final MY 2015 Preliminary MY 2016

Car Car Car

and and ang
Manufacturer Make Car Truck Truck Car Truck Truck Car Truck  Truck
Mazda All 217 283 234 215 282 233 213 259 224
Honda Honda 224 246 251 213 278 235 210 280 236
Honda Acura 278 310 297 256 309 279 251 308 276
Honda Al 228 298 256 217 282 240 215 254 241
Nissan Missan 220 328 250 211 302 235 208 283 223
Nissan Infinit] 303 347 324 311 334 122 311 332 318
Nissan Al 26 331 257 217 306 242 213 258 228
Subaru Al 246 251 250 240 2484 243 234 244 241
Hyundai Al 248 325 254 247 323 252 238 306 241
Kia Al 266 330 269 261 327 266 251 331 261
BMW BMW 259 311 272 261 315 274 263 320 277
BMW Mini 234 - 234 231 - 231 235 - 235
BMW All 256 311 268 256 315 268 258 320 271
Toyota Toyota 212 359 268 211 344 271 209 346 271
Toyota Lexus 277 370 298 286 342 304 272 326 286
Toyota Scion 257 - 257 264 - 264 214 - 214
Toyota All 223 360 271 227 343 276 220 344 271
Mercedes Mercedes 289 370 309 273 347 299 265 331 282
Mercedes All 285 370 306 273 347 299 265 331 282
Ford Ford 254 373 309 257 353 307 248 349 300
Ford Lincoln 278 402 319 271 356 309 287 363 321
Ford All 255 374 309 257 353 307 250 350 301
GM Chevrolet 256 369 299 256 359 306 243 362 282
GM GMC 287 373 358 286 369 355 296 371 352
GM Buick 277 340 300 273 329 295 255 324 278
GM Cadillac 324 446 334 337 411 359 313 406 327
GM All 266 369 310 266 362 317 254 362 294
Fiat-Chrysler Jeep 279 349 335 273 343 330 280 328 317
Fiat-Chrysler Dodge 312 347 330 301 346 325 304 344 318
Fiat-Chrysler Chrysler 304 343 325 262 344 283 268 343 282
Fiat-Chrysler Ram - 412 412 282 388 387 - 386 386
Fiat-Chrysler Fiat 217 - 217 185 - 185 243 - 243
Fiat-Chrysler All 298 363 343 276 352 325 285 348 321
Other All 216 338 274 209 320 253 130 249 187
All All 250 348 290 243 335 282 238 330 273

* Note: Volkswagen is not included in this table due to an ongoing investigation. Based on initial certification data,
Volkswagen values for car and truck combined are 278 g/mi CO, for MY 2014, 267 g/mi for MY 2015, and 258 g/mi for
preliminary MY 2016. Volkswagen data are included in industry-wide or “All” values. Should the investigation and
corrective actions yield different CO; and fuel economy data, the revised data will be used in future reports.
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C. MANUFACTURER TECHNOLOGY AND ATTRIBUTE
TRENDS

Figure 4.1 shows manufacturer specific MY 2016 production shares for several rechnologies, as
well as the projected industrywide average production share for each technology. The industry
overall has adopted several technologies quickly in recent vears, however individual
manufacturers are clearly utilizing different technologies to achieve fuel ecoriomy (and

performance) goals.

Figure 4.1
Maonufocturer Adogtion of Emerging Technologies for MY 2016

GDI Turbo
Fleetwide Avg '

Fleetwide Avg

Cylinder Deactivation Non-Hybrid Stop/Start
Fleetwide Avg Fleetwide Avg
A
o
@Oér

7 or More Gears

Fleetwide Avg

Percent of 2016 Manufacturer Projected Production

In terms of individual technologies, Mazda had the highest projected production share for
gasoline direct injection, BMW for turbocharging and non-hybrid stop/start, Honda for
cylinder deactivation, Subaru for continuously variable transmissions, and Mercedes for

transmissions with 7 or more gears.

BMW, Mercedes, and VW have technology adoption rates higher than average for four of the

six technologies shown in Figure 4.1. GM and Honda have above average rates for three of the
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technologies, and Fiat-Chrysler and Ford are each above average for two of the six
technologies. It is important to note that the six technologies shown in Figure 4.1 do not
represent a comprehensive list of all technologies being applied by manufacturers.
Manufacturer adoption rates for some technology approaches, such as the high compression
ratios used in the Mazda SKYACTIV engines, are outside the scope of this report. Each of the

six technologies shown in Figure 4.1 are discussed in more detail in Section 5.

Table 4.6 shows lootprint by manufacturer for MY 2014-2016. Footprint has been relatively
stable around 49 square feet. In MY 2015 footprint fell 0.3 square feet to 49.4 square feet.

GM had the largest footprint at 53.9 square feet, followed closely by Ford and Fiat-Chrysler.
Subaru had the lowest footprint value of about 45 square feet. The remaining manufacturers

had average footprint values in the 46 to 49 square feet range.

Table 4.6
Footpring {sqguore feet) by Monufocturer for MY 30142058

MY 2014 MY 2015 Preliminary MY 2016
Car Car Car
and and and

Manufaciurer Car Track  Truck Car Truck  Truck Car Truck  Truck
GM 46.3 62.6 53.2 46.7 60,3 53.3 46.4 59.9 51.4
Toyota 45.5 54.1 AR.6 45.6 52.2 48.4 45.5 53.2 48.6
Fiat-Chrysler 4R.0 54.1 52.2 47.1 52.7 50.7 47.4 53.8 51.1
Ford 46.4 59,4 52.4 455 58.9 53.1 46.7 59.4 531
Nissan 45.4 51.6 47.2 45.8 50.6 47.1 45,0 50.0 46.8
Honda 45.5 49,2 47.0 45.0 49.1 46.5 45,7 49.5 47.1
Kia 45.8 50,0 46,1 46.2 52.6 457 45,0 53.2 46.9
Hyundai 46,1 47.5 462 47.2 47.0 47.2 46.7 47.2 46.8
Subaru 441 44.4 443 44.7 447 447 44,9 45.0 44.9
VW 45.5 50.0 46.3 45.1 50,1 46.0 45.0 48.8 45,7
BMW 47.1 50.4 47.% 46.6 531.0 47.5 45.8 50.7 47.5
Mercedes 46.5 51.4 47.8 47.3 50.4 48.4 46.6 51.5 47.8
Mazda 45.6 47.2 46.0 46.1 47.1 453 48.2 46.8 46.4
Other 45.3 49,2 47.1 452 47.9 46.3 56.3 50.6 50.4
Alf 46.1 55.0 49.7 46.1 539 49.4 46.3 54.2 49.3

Manufacturerspecific MY 2015 car footprint values varied little, from about 45 to 47 square
feet. MY 2015 truck footprint values were much more variable, ranging from 44.7 (Subaru) to

over 60 {General Motors) square feet.

In terms of change in {ootprint values from MY 2014 to MY 2015, nine manufacturers
increased their average footprint, with GM and Ford having the largest increases of 0.7 square

feet. Four manufacturers decreased their average footprint, with Honda reducing average

footprint by 0.5 square feet. Industrywide footprint is projected to decrease slightly in MY
2016.
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Table 4.7 shows manufacturerspecific values for adjusted fuel economy and production share
for the two classes (cars and trucks) and the five vehicle types (cars, car SUVs, truck SUVs,
pickups, and minivans/vans) for 13 manufacturers for MY 2014. Mazda had the highest
adjusted fuel economy for the car type and Honda had the highest fuel economy for car SUVs.
For the truck types, Subaru reported the highest adjusted fuel economy for truck SUVs, GM
had the highest pickup fuel economy, and Nissan had the highest adjusted fuel economy for
minivans/vans. Subaru had the highest truck share of 72%, followed by Chrysler-Fiat at 65%,
while Hyundai and Kia had truck shares below 10%.

Industry-wide, car type vehicles averaged 4.1 mpg higher than car SUVs in MY 2015, which is
unchanged since MY 2014. Among truck types, truck SUVs had the highest adjusted fuel

economy of 22.0 mpg, followed by minivans/vans at 21.9 mpg, and pickups at 18.8 mpg. The
vehicle types with the biggest fuel economy increases since MY 2015 were pickups at 0.8 mpg

and both car and car SUVs at 0.7 mpg.

Toble 4.7
Adiusted Fuel Economy and Production Shore by Vehicdle Clossificotion and Tvpe for MY 20157

LCar {Non-SUV) Car SUV All Car Truck SUY Pickup Minivan/Van All Truck

AdjFE Prod | AdJFE Prod | AdjFE Prod | AdjFE Prod | AdjFE Prod | AdjFE Prod Adj FE Prod
Manufacturer | (MPG) Share | (MPG) Share | (MPG) Share | (MPG) Share | (MPG) Share | (MPG) Share {MPG} Share
GM 27.0 31.2% 24.9 15.4% 26.3 45.6% 20.8 27.8% 185 25.6% 13.3 0.1% 19.7 53.4%
Toyota 31.7 A47.6% 249 9.9% 30.3 57.5% 21.8 25.1% 17.6 10.9% 21.1 6.5% 20.5 42.5%
Fiat-Chrysler 25.7 27.1% 25.4 8.32% 25.6 35.3% 20.8 43.7% 18.2 11.7% 21.0 9.3% 20.2 64.7%
Ford 28.0 36.7% 24.9 11.1% 2732 47.7% 20.9 259% 19.0 23.5% 23.0 2.9% 20.1 52.3%
Nissan 32.1 $53.1% 27.7 &.6% 31.5 71.6% 238 20.8% 181 4.4% 24.9 3.1% 22.6 28.4%
Honda 32.1 55.5% 287 9.2% 31.6 64.7% 25.5 27.1% - - 23.2 8.2% 24.9 35.3%
Kia 28.0 74.8% 22.7 17.9% 26.8 Q2.7% 22.8 3.0% - - 20.9 4.3% 21.6 7.3%
Hyundai 283 31.0% 23.4 12.6% 28.4 93.5% 21.5 5.5% - - - - 21.5 6.5%
Subaru 28.9 28.2% - - 28.9 28.2% 28.2 71.8% - - - - 28.2 71.8%
BMW 27.4 79.1% 28.0 0.5% 27.4 79.5% 228 20.5% - - - - 22.8 20.5%
Mercedes 25.9 60.6% 22.1 4.5% 25.6 65.2% 20.4 34.8% - - - - 20.4 34.8%
Mazda 333 57.0% 28.5 15.4% 32.1 72.4% 24.8 24.4% - - 24.8 3.2% 24.7 27.6%
Other 33.2 45.15% 27.9 15.0% 31.7 50.0% 228 40.0% - - - - 22.0 40.0%
All 29.4 &F.2% 25.3 310.2% 28.8 57.4% 22.0 28.1% 18.8 10.7% 21.9 3.9% 21.1 42.6%

* Note: Volkswagen is not included in this table due to an ongoing investigation. Based on initial certification data, Volkswagen values are 28.6 mpg at
79.2% production share for cars, 23.0 mpg at 2.1% production share for car SUVs, 28.4 mpg at 81.3% production share for all cars, and 21.6 mpg at
18.7% production share for both truck SUVs and all trucks. Volkswagen data are included in industry-wide or “All” values. Should the investigation and
corrective actions yield different CO; and fuel economy data, the revised data will be used in future reports.
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Table 4.8 shows average MY 2015 manufacturer-specific values, for all cars and trucks, for
three important vehicle attributes: footprint, weight, and horsepower. The footprint data in
Table 4.8 were also shown in Table 4.6 and discussed above. GM had the highest average
weight of 4602 pounds, followed by Mercedes and Fiat-Chrysler. Hyundai, Mazda, and Kia
reported the lowest average weights of around 3400 pounds. Mercedes had the highest average
horsepower level of 285 hp, followed by Ford, and BMW. Subaru reported the lowest
horsepower level of 177 hp, followed by Mazda.

Toble 4.8
Vebicle Footprint, Weight, ond Horsepower by Monufocturer for MY 2015

Footprint Weight

Manufacturer fsgp f1) {ibs} HpP
GM 53.3 4602 272
Toyota 48.4 3958 206
Fiat-Chrysler 50.7 4321 261
Ford 53.1 4272 263
Nissan 471 3643 189
Honda 46.5 3539 194
Kia 46.7 3453 187
Hyundai 472 3480 191
Subaru 447 3645 177
vw 46.0 3852 211
BMW 47.5 4006 263
Mercedes 43.4 4358 285
Mazda 45.3 3473 178
All 49.4 4035 229

Finally, Figure 4.2 provides a historical perspective, for both adjusted fuel economy and truck
share, for each of the top 13 manufacturers. Adjusted fuel economy is presented for cars only,
trucks only, and cars and trucks combined. One noteworthy result in Figure 4.2 is that there is
very little difference between the adjusted fuel economy values for Subaru cars and trucks, the

only manufacturer for which this is the case.

Morte information for the historic Trends database stratified by manufacturer can be found in

Appendices | and K.
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Figure 4.2
Adjusted Fuel Economy ond Percent Truck by Monufacturer for MY 1875-2018
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D. MANUFACTURER SPECIFIC IMPACT OF
ALTERNATIVE FUEL VEHICLES

In the past, this report has treated alternative fuel vehicles separately from gasoline and diesel
vehicles, with the vast majority of analysis limited to gasoline and diesel vehicles only. Since
alternative fuel vehicle production has generally been less than (1.1% of total vehicle
production until very recently, the impact of excluding alternative fuel vehicles was negligible.
However, with alternative fuel vehicles now approaching 1% of new vehicle production, these
vehicles are in fact beginning to have a measurable and meaningful impact on overall new

vehicle fuel economy and CQO,; emissions, particularly for some individual manufacturers.

This section summarizes the impact of alternative fuel vehicles on individual manufacturer
fuel economy and CO, emissions. In order for data from alternative fuel vehicles to be merged
with data for gasoline and diesel vehicles, this report uses miles per gallon-equivalent (mpge),
which is defined as the number of miles that a vehicle travels on an amount of alternative fuel
with the same energy content as a gallon of gasoline, and tailpipe CO; emissions data. These
values are used on the EPA/DOT Fuel Economy and Environment Label and are the metrics
that are most often associated with these vehicles. Of course, including net upstream CO,
emissions for vehicles operating on electricity would change the impact of electric and plugin
hybrid electric vehicles on manufacturer-specific CO,; emissions (see Section 7 for data on net

upstream CO, emissions).

Table 4.9 shows the impact of alternative fuel vehicles on MY 2015 manufacturer-specific
adjusted mpg and CO, emissions values. Eleven of the thirteen largest manufacturers
produced alternative fuel vehicles in MY 2015. Additionally, two smaller manufacturers also
produced alternative fuel vehicles and are included in Table 4.9. The alternative fuel vehicle
fuel economy and CO, emissions values were recalculated from label values (weighted 55%
city/45% highway) to adjusted values (weighted 43% city/57% highway) to be consistent with
the adjusted numbers presented in most of the sections of this report. For further discussion

of the methodology behind the adjusted fuel economy and CO; values, see Section 10.
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Tobie 4.8

/Y 2045 Alternotive Fuel Vehicle Impoct on Monufocturer Averoges®

Adj. Fuel Economy (MPG) Adjusted €O, Emissions {g/mi) Percent of
Without With Difference| Without With Difference | Total AFV  Manufacturer

Manufacturer AFVs AFVYs  with AFVs AFVs AFVs  with AFVs | Production Production
Tesla - 97.1 - - 0 - 24,322 100.0%
MclLaren 18.9 18.7 -0.2 470 471 0 76 12.2%
BMW 25.9 26.3 0.4 345 338 -7 11,386 2.7%
Nissan 27.9 28.3 0.4 318 312 -6 33,242 2.0%
Ford 22.8 23.0 0.1 389 387 -2 17,384 0.9%
Mercedes 23.4 23.5 0.1 382 379 -3 3,125 0.9%
GM 22.2 22.3 0.1 400 398 -2 15,072 0.5%
Fiat-Chrysier 21.8 21.8 0.1 408 407 -1 7,825 0.4%
Toyota 25.1 25.2 0.0 354 353 0 5,838 0.2%
Kia 26.3 26.3 0.0 338 338 0 926 0.1%
Honda 28.9 28.9 0.0 308 308 0 300 0.0%
Hyundai 27.8 27.8 0.0 320 320 0 72 0.0%
All 24.7 24.8 0.1 360 358 -2 119,568 0.7%

*Note: Volkswagen is not included in this table due to an ongoing investigation. Based on initial certification data,
Volkswagen values are 26.7 mpg and 338 g CO»/mi, without AFVs and 26.8 mpg and 336 g CO»/mi with AFVs. AFVs
are 0.8% share of Volkswagen’s production. These Volkswagen data are included in industry-wide or “All” values.
Should the investigation and corrective actions yield different CO; and fuel economy data, the revised data will be
used in future reports.

Alternative fuel vehicles comprised 0.7% of new vehicle production in MY 2015. Including
mpge and tailpipe CO, emissions from alternative fuel vehicles increased the overall MY 2015
adjusted fuel economy by 0.1 mpg compared to what it otherwise would have been, and
reduced overall CO, emissions by 2 g/mi. Of the largest manufacturers with production of
over 100,000 vehicles, BMW had the highest concentration of alternative fuel vehicle
production at 2.7%, followed by Nissan at 2% and both Mercedes and Ford at around 1%.
Including alternative fuel vehicles improved BMW’s and Nissan’s perforimance the most,
increasing MY 2015 fuel economy by 0.4 mpg overall, and decreasing CO, emissions by 6-7
g/mi. The inclusion of alternative fuel vehicles raised adjusted fuel economy by 0.1 mpg, and

decreased tailpipe CO; emissions by 1-4 g¢/mi, for Ford, Mercedes, GM, and FiatChrysler.

Tesla, which exclusively sells EVs, was the one small manufacturer with significant alternative
fuel vehicle production. Mitsubishi, McLaren, and BYD reported very low alternative fuel

vehicle production.

The impact of alternative fuel vehicles on most manufacturer values is still relatively small, and
does not result in major changes in the manufacturer rankings for either adjusted fuel

economy or adjusted CO, emissions shown in Tables 4.2 and 4.3.

Section 7 of this report has further data on fuel economy, emissions, and other parameters for

alternative fuel vehicles.
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Technological innovation is a major driver of vehicle design in general, and vehicle fuel economy and CO;
emissions in particular. Since its inception, this report has tracked the usage of key technologies as well as many
major engine and transmission parameters. This section of the report will focus on the larger technology trends in
engine and transmission production and the impact of those trends on vehicle fuel economy and CO; emissions.

Over the last 40 years, one trend is strikingly clear: automakers have consistently developed and commercialized
new technologies that have provided increasing benefits to consumers. As discussed previously in Sections 2 and
3, the benefits provided by new technologies have varied over time. New technologies have been introduced for
many reasons, including increasing fuel economy, reducing CO, emissions, increasing vehicle power and
performance, increasing vehicle content and weight, or improving other vehicle attributes that are not easily
quantifiable (e.g., handling, launch feel).

Data from alternative fuel vehicles {AFVs) are included in the report beginning with MY 2011 data. AFVs include
electric vehicles (EVs), plug-in electric hybrids (PHEVs), hydrogen fuel cell vehicles (FCVs), and compressed natural
gas (CNG) vehicles. AFVs are projected to surpass 1% of production in MY 2016. AFV production has increased in
recent years and is enough to begin impacting some important trends in this report. However, making technical
comparisons between AFVs and conventional vehicles is difficult due to the fact that many conventional metrics
are no longer relevant for electrified vehicles (number of cylinders, for example), and that some AFVs have
complex operating cycles based on multiple fuels. For these reasons, the analysis in part B of this section is limited
to conventional vehicles (gasoline, diesel, and gasoline hybrid) only. Part C focuses exclusively on alternative fuel
vehicles, without conventional vehicles. The rest of this section includes AFVs and conventional vehicles together.
For a more detailed description of individual AFVs and the parameters used to measure fuel economy and
emissions, see section 7.

A. OVERALL ENGINE TRENDS

Engine technology has changed radically over the last 40 years. In 1975, the first year of this
report, nearly all engines were carbureted with fixed valve timing and two valves per cylinder.
In MY 2016, almost half of new vehicle production will feature engines with gasoline direct
injection, variable valve timing, and multiple valves per cylinder. In addition, advanced AFVs,

including PHEVSs that can operate on electricity or gasoline, are in production today.

The evolution of vehicle engine technology over the last 40 years is shown in Figure 5.1.
Engine technology has consistently changed as the industry evolved. One interesting aspect of
Figure 5.1 is that engine technology has, at times, changed quite quickly. GDI engines were
installed in less than 3% of vehicles produced in MY 2008, but are projected to reach about
49% of new vehicles in MY 2016. This is a rapid change, but not unprecedented in the

industry. For example, nearly all trucks replaced carburetors with fuel injection engines in the

5 year period from MY 1985 to MY 1990.
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Figure 5.1
Broduction Shore by Engine Technplogy
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Toble 5.1

Production Shore by Powerlroln

Plug-in
Hybrid

Model Year Gasoline Hybrid Diesel Electric Electric Other
1975 99.8% - 0.2% - - -
1976 99.8% - 0.2%
1877 99.6% - 0.4% - - -
1978 29.1% - 0.9% - - -
1973 28.0% - 2.0% - - -
1980 35.7% - 4.3%
1981 94.1% - 5.9% - - -
1982 94.4% - 5.6% - - -
1983 97.3% - 2.7%
1984 AR.2% - 1.8% - - -
1985 29.1% - 0.9% - - -
1986 99.6% - 0.4%
1987 99.7% - 0.3%
1984 99.9% - 0.1% - - -
1989 99.9% - 0.1% - - -
193¢ 99.9% - 0.1%
1931 99.9% - 0.1% - - -
1992 29.9% - 0.1% - - -
1993 100.0%
1944 100.0% - Q.0% - - -
1945 100.0% - Q.0% - - -
1936 99.9% - 0.1% - - -
1997 99.9% - 0.1%
1938 99.9% - 0.1% - - -
1999 29.9% - 0.1% - - -
2000 99.8% 0.0% 0.1%
2001 99.7% 3.1% 0.1% - - -
2002 99.56% 0.2% 0.2% - - -
2003 99.5% $.3% 0.2% - - -
2004 99.4% 3.5% 0.1%
2005 98.6% 1.15% 0.3% - - -
2006 28.1% 1.5% 0.4% - - -
2007 37.7% 2.2% 0.1%
2008 97.4% 2.5% 0.1% - - -
2009 97.2% 2.3% 0.5% - - -
2018 95.5% 3.8% 0.7% - - 0.0%
2011 97.0% 2.2% 0.8% 0.0% 0.4% 0.0%
2012 95.5% 3.1% 0.9% 0.3% 0.1% 0.0%
2013 24.8% 3.5% 0.9% 0.4% 0.3% 0.0%
2014 35.7% 6% 1.0% 0.4% 0.3% 0.0%
2015 95.9% 2.4% 0.9% 0.3% 0.5% 0.0%

2016 {prefim) §5.1% 2.5% 80.7% 0.4% i.3% 3.0%
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Gasoline combustion engines have long dominated sales in the United States. As shown in
Table 5.1, non-hybrid gasoline engines are projected to be installed in 95.1% of all new
vehicles in MY 2016. Gasoline hybrid vehicles are projected to account for less than 3% of
new vehicles in MY 2016, with electric vehicles (EVs) and plug-in electric hybrids (PHEVS)
capturing 1.3% and 0.4% of production. Diesel vehicles are projected to account for 0.7% of
production, well below the 5.9% record high set in MY 1981. Hybrids are also below their
record production level of MY 2010.

B. TRENDS IN CONVENTIONAL ENGINES

Conventional engine technologies include gasoline vehicles, diesel vehicles, and gasoline
hybrid vehicles. In MY 2016, these vehicles are projected to account for slightly less than 99%
of vehicles produced. These vehicles all rely on combustion engines and either gasoline or
diesel fuel to power the vehicle. Many of the metrics in this section, such as engine
displacement, are not relevant for AFVs, so the analysis presented here excludes all AFVs. It is
important to note that, because AFVs are excluded from this section, some values in this

section will differ slightly from those cited elsewhere in this report where AFVs are included.
Hozrsepower and Displacement

One of the most remarkable trends over the course of this report is the increase in vehicle
horsepower since the early 1980s. From 1975 through the early 1980s, average horsepower
decreased, in combination with lower vehicle weight (see Table 2.1 and Figure 2.3) and smaller
engine displacement (see below). Since the early 1980s, the average new vehicle horsepower
has more than doubled. Average horsepower climbed consistently from MY 1982 to MY 2008.
Since MY 2008, horsepower trends have been less consistent, and may be beginning to flatten
out. Average horsepower for conventional vehicles is projected to be 229 hp in MY 2016, just
below record highs. The long-term trend in horsepower is mainly attributable to improvements
in engine technology, but increasing production of larger vehicles and an increasing
percentage of truck production have also influenced the increase of average new vehicle

horsepower. The trend in average new vehicle horsepower is shown in Figure 5.2.

Engine size, as measured by total displacement, is also shown in Figure 5.2. Three general
phases in engine displacement are discernible. From MY 1975 to 1987, the average engine
displacement of new vehicles dropped dramatically by nearly 40%. From MY 1988 to 2004,
displacement generally grew slowly, but the trend reversed in 2005 and engine displacement
has been generally decreasing since. In MY 2016, engine displacement is projected to reach the

lowest point on record, below the previous lowest average displacement reached in MY 1987.

The contrasting trends in horsepower (near an all-time high) and engine displacement (near an
all-time low) highlight the continuing improvement in engines due to introduction of new
technologies (e.g., increasingly sophisticated fuel injection designs) and smaller engineering

improvements that are not tracked by this report {e.g., reduced internal friction). One
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additional way to examine the relationship between engine horsepower and displacement is to
look at the trend in specific power, which is a metric to compare the power output of an engine
relative to its size. Here, engine specific power is defined as horsepower divided by

displacement.

Figure 5.2

Engine Powsr ond Displocement, AFVs Bxdluded
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Since the beginning of this report, the average specific power of engines across the new vehicle
fleet has increased at a remarkably steady rate, as shown in Figure 5.2. Since MY 1975, the
specific power of new vehicle engines has increased by about 0.02 horsepower per cubic inch
every year. Considering the numerous and significant changes to engines over this time span,
changes in consumer preferences, and the external pressures on vehicle purchases, the long
standing linearity of this trend is noteworthy. The roughly linear increase in specific power
does not appear to be slowing. Turbocharged engines, direct injection, higher compression
ratios, and many other engine technologies are likely to continue increasing engine specific

power.
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Figure 5.3 summarizes three important engine metrics, each of which has shown a remarkably
linear change over time. Specific power, as discussed above, has increased more than 150%
since MY 1975 and at a very steady rate. The amount of fuel consumed by an engine, relative
to the total displacement, has fallen about 15% since MY 1975, and fuel consumption relative
to engine horsepower has fallen nearly 65% since MY 1975. Taken as a whole, the trend lines
in Figure 5.3 clearly show that engine improvements over time have been steady, continual,

and have resulted in impressive improvements to internal combustion engines.

Figure 5.3
Peroent Chongs for Specific Engine Metrkns, AFVs Excluded
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Another fundamental design parameter for internal combustion engines is the number of
cylinders. Since 1975, there have been significant changes to the number of cylinders in new
vehicles, as shown in Figure 5.4. In the mid and late 1970s, the 8-cylinder engine was
dominant, accounting for over half of new vehicle production. In MY 1980 there was a
significant change in the market, as 8-cylinder engine production share dropped from 54% to
26% and 4-cylinder production share increased [rom 26% to 45%. The 4-cylinder engine then
continued to lead the market until overtaken by 6-cylinder engines in MY 1992, Model year
2009 marked a second major shift in engine production, as 4-cylinder engines once again
became the production leader with a 51% market share (an increase of 13 percentage points in
a single year), followed by 6-cylinder engines with 35%, and 8-cyinder engines at 12%.
Production share of 4-cylinder engines has generally increased since, and is at the highest point

on record, accounting for 58% of production in MY 2015. Production share of 8-cylinder
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engines has continued to decrease, to less than 11%. Projected data for MY 2016 suggests that

these trends will continue.

Engine displacement per cylinder has been relatively stable over the time of this report
(around 35 cubic inches per cylinder since 1980), so the reduction in overall new vehicle
engine displacement shown in Figure 5.2 is almost entirely due to the shift towards engines
with fewer cylinders. In MY 2016, the production share of three cylinder engines is projected
to be slightly less than 0.5%, but growing.

Figure 5.4
Production Shore by Number of Engine Ovlinders, AFVs Excluded
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Fuel Delivery Systems

One aspect of engine design that has changed significantly over time is how fuel is delivered
into the engine. In the 1970s and early 1980s, nearly all engines used carburetors to meter fuel
delivered to the engine. Carburetors were replaced over time with throttle body injection
systems (TBI) and port fuel injection systems. More recently, engines with gasoline direct
injection (GDI) have begun to replace engines with port fuel injection. Engines using GDI
were first introduced into the market with very limited production in MY 2007. Only 8 years
later GDI engines were installed in about 42% of MY 2015 vehicles, and are projected to
achieve a 49% market share in MY 2016.

Another key aspect of engine design is the valvestrain. The number of valves per cylinder and
the ability to alter valve timing during the combustion cycle can result in significant power and
efficiency improvements. This report began tracking multivalve engines (i.e., engines with
more than 2 valves per cylinder) for cars in MY 1986 (and for trucks in MY 1994), and since
that time nearly the entire fleet has converted to multi-valve design. While some three and five
valve engines have been produced, the vast majority of multivalve engines are based on 4
valves per cylinder. In addition to the number of valves per cylinder, designs have evolved that
allow engine valves to vary the timing when they are opened or closed with respect to the
combustion cycle, creating more flexibility to control engine efficiency, power, and emissions.
This report began tracking variable valve timing (VVT) for cars in MY 1990 (and for trucks in
MY 2000), and since then nearly the entire fleet has adopted this technology. Figure 5.1 shows
the evolution of engine technology, including fuel delivery method and the introduction of

VVT and multivalve engines.

As clearly shown in Figure 5.1, fuel delivery and valve-train technologies have often developed
over the same time frames. Nearly all carbureted engines relied on fixed valve timing and had
two valves per cylinder, as did early port injected engines. Port injected engines largely
developed into engines with both multivalve and VVT technology. Engines with GDI are
almost exclusively using multivalve and VVT technology. These four engine groupings, or
packages, represent a large share of the engines produced over the lifetime of the Trends

database.

Figure 5.5 shows the changes in specific power and fuel consumption between each of these
engine packages over time. There is a very clear increase in specific power of each engine
package, as engines moved from carbureted engines, to two-valve port fixed engines, to multi-
valve port VVT engines, and finally to GDI engines. Some of the increase for GDI engines
may also be due to the fact that GDI engines are often paired with turbochargers to further
increase power. Figure 5.5 also shows the reduction in fuel consumption petr horsepower for

each of the four engine packages.
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Figure 5.5
Engine Meirics for Different Engine Technology Pockoges, AFVs Excluded
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Turbo-Downsizing

Many manufacturers have introduced engines that are considered “turbo downsized” engines.
This group of engines generally has three common features: a smaller displacement than the
engines they are replacing, turbochargers, and (often, but not always) GDI. Turbo downsized
engines are an approach to engine design that provides increased fuel economy by using a
smaller engine for most vehicle operation, while retaining the ability to provide more power

via the turbocharger, when needed.

Turbocharged engines are projected to capture approximately 22% of new vehicle production
in MY 2016, with all of the 13 largest manufacturers (as discussed in Section 4) offering
turbocharged engine packages. This is a significant increase in market penetration over the last
decade, and it is a trend that appears to be accelerating rapidly, as shown in Figure 5.6. Prior
to the last few years, turbochargers (and superchargers) were available, but generally only on
high performance, low volume vehicles. It is only in the last few years that turbochargers have
been available as part of a downsized turbo vehicle package, many of which are now available
in mainstream vehicles. The sales of these vehicles are driving the increase in turbocharger
market share. Both cars and trucks have rapidly added turbocharged engine packages, as

shown in Figure 5.6.

Figure 5.6
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Turbochargers are most frequently combined with 4-cylinder engines. Excluding diesel
engines, 76% of turbocharged engines are combined with 4-cylinder engines and about 19%
are combined with 6-cylinder engines. Over 60% of turbocharged engines are projected to be
installed in 4-cylinder cars in MY 2016. The overall breakdown of turbocharger distribution in

the new vehicle fleet is shown in Table 5.2.

In current engines, turbochargers are often being used in combination with GDI to allow for
more efficient engine operation and to increase the resistance to engine knock (the use of
variable valve timing also helps to reduce turbo lag). In MY 2016, more than 90% of new

vehicles with gasoline turbocharged engines also use GDL

Table 5.2
Distribution of MY 2016 {Preliminory} Gosoline Twrbochorged Engines

Category Turbo Share
Car

4 eylinder Car 63.0%
& cylindaer Car 4.5%
8 cylindaer Car 2.0%
Other Car 2.3%
Truck

4 cylinder Truck i31%
& eylinder Truck 14.4%
& eylinder Truck 2.5%
Other Truck 2.2%

Figure 5.7 examines the distribution of engine displacement and power of turbocharged
engines for MY 2010 (top) to MY 2016 (bottom). Note that the production values for cars and
trucks in each bar are additive, e.g., there are projected to be about 950,000 gasoline cars with
turbochargers in the 200-300 horsepower range in MY 2016, with another 385,000 gasoline
trucks with turbochargers in the same horsepower range. In MY 2010, turbochargers were
used mostly on cars, and were available on engines both above and below the average engine
displacement. The biggest increase in turbocharger use over the last few years has been in cars
with engine displacement well below the average displacement. Engine horsepower has been
more distributed around the average, reflecting the higher power per displacement of
turbocharged engines. This trend towards adding turbochargers to smaller, less powerful
engines reinforces the conclusion that most turbochargers are currently being used for turbo

downsizing, and not simply just to add power for performance vehicles.
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Figure 5.7
Bistribution of Gosoline Turbo Vehicles by Displocement and Horsepower, MY 2010, 2013, ond 20186
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Hybrids

Hybrid vehicles utilize larger battery packs, electric motor(s), and other components that can
increase vehicle fuel economy. Benefits of hybrids include: 1) regenerative braking which can
capture energy that is otherwise lost in conventional friction braking to charge the battery, 2)
availability of two sources of on-board power which can allow the engine to be operated at or
near its peak efficiency more often, and 3) shutting off the engine at idle. The introduction of
the first hybrid into the U.S. marketplace occurred in MY 2000 with the Honda Insight.
Hybrid production and market share increased throughout the 2000s, with hybrid production
peaking in MY 2013 at over 500,000 units, as shown in Figure 5.8, and market share peaking
in MY 2010 at 3.8%. In the last few years, hybrid production has fluctuated, with hybrids
accounting for 2.4% market share in MY 2015. Their market share is projected to reach 2.5%
in MY 2016. A large factor in the fluctuating hybrid production is the fact that hybrid sales are
still largely dominated by one vehicle, the Toyota Prius. Production of the Toyota Prius, like
many other vehicles produced in Japan, was impacted by the earthquake and tsunami that hit
Japan in 2011, as well as by a shortened model year in MY 2009 due to the introduction of a

redesigned vehicle.
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Figure 5.8
Hybhrid Production MY 2000-2018 {With 3-Yepr Moving Averpge), AFVs Excluded
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The first U.S. hybrid vehicle in MY 2000, the Honda Insight, was a low production, specialty
vehicle with very high fuel economy (Table 10.2 shows various fuel economy metrics for the
2005 Insight). The Toyota Prius was first introduced in the U.S. market in MY 2001, and over
time, more hybrid models were introduced. Hybrids now represent a much broader range of
vehicle types and are now frequently offered as powertrain options on many popular models
that are nearly indistinguishable from their non-hybrid counterparts. Most hybrids provide
higher fuel economy than comparable vehicles, although some hybrids have been offered as

more performance-oriented vehicles with more minor fuel economy improvements.

Figure 5.9 shows the production-weighted distribution of fuel economy for all hybrid cars by
year. Hybrid cars, on average, have fuel economy more than 50% higher than the average non-
hybrid car in MY 2016. As a production weighted average, hybrid cars achieved 43 mpg for
MY 2016, while the average non-hybrid car achieved about 29 mpg. From MY 2000 to MY
2016, the number of hybrid models available increased from 1 to 33. The increasing spread
between the highest and lowest fuel economy of available hybrid cars is a reflection of the
widening availability of hybrid models. Figure 5.9 is presented for cars only since the

production of hybrid trucks has been limited.
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Figure 5.9
Hybrid Adiusted Fuel Eronomy Distribution by Yeor, Cor Only, AFVs Excluded
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While the average fuel economy of hybrid cars remains higher than the average fuel economy
of non-hybrid cars, the difference appears to be narrowing. Average hybrid car fuel economy
has been relatively stable since MY 2001, while the fuel economy of the average non-hybrid car
has increased more than 27%. Figure 5.10 further explores this trend by examining midsize
cars. While generally this report has moved away from using vehicle sub-classes such as midsize
sedans, it is a wellestablished and recognized category and more than 50% of hybrid vehicles
are in the midsize car class. Comparing average midsize hybrids to average midsize non-hybrid

cars, gasoline only, is an applesto-apples comparison.

ED_006488A_00003643-00072



Figure 5,10
Hyhrid ond Non-Hybeid Foel Economy for Midsize Cors, BY 20002018, Gosoling Only
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Since MY 2004, the difference in fuel economy between the average hybrid midsize car and
the average non-hybrid midsize gasoline car has narrowed from about 25 mpg to about 14
mpg. The primary reason for this trend is continued improvements to the internal combustion
engine. Additionally, many technologies introduced or emphasized in early hybrids, such as
improved aerodynamics, low rolling resistance tires, and increased use of lightweight materials,
have also become more common on non-hybrid vehicles. The lower fuel economy differential
between midsize hybrid cars and midsize non-hybrid cars may be one reason why hybrid

production share has fluctuated in recent years.

One unique design aspect of hybrids is the ability to use regenerative braking to capture some
of the energy lost by a vehicle during braking. The recaptured energy is stored in a battery and
is then used to help propel the vehicle, generally during vehicle acceleration. This process
results in significantly higher city fuel economy ratings for hybrid vehicles compared to non-
hybrid vehicles, and in fact the city fuel economy of many hybrids is typically similar to, if not
higher than, their highway fuel economy. Figure 5.11 shows the ratio of highway to city fuel
economy for hybrid cars and trucks. Hybrid models have a ratio of highway to city fuel
economy near 1.0 (meaning the city and highway fuel economy are nearly equivalent) which is
much lower than the 1.4 ratio of highway to city fuel economy for non-hybrid models. This is
one aspect of operating a hybrid that is fundamentally different from a conventional vehicle

and appears to be relatively steady over time.
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Figure 5,11
Highwry/ Uiy Fuel Fronomy Rotio for Mybrids ond Non-Hybrids, AFVs Excluded
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The relationship between hybrids and non-hybrids is clearer if vehicles of the same footprint
are compared directly. As shown in Figure 5.12, the fuel consumption of vehicles increases as
the footprint increases at about the same rate for both hybrid and non-hybrid vehicles.
Hybrids do achieve a higher percentage improvement in smaller vehicles, and achieve more
than 30% lower fuel consumption, on average, for vehicles with a footprint of 45 square feet,
which is about the size of a standard midsize sedan. The percent improvement figure at the
bottom of Figure 5.12 describes the fuel consumption improvement for hybrid vehicles as
compared to conventional vehicles over the range of footprints for which both hybrid and
conventional vehicles are available. It depicts the percentage difference between the ‘best fit’

lines for hybrid vehicles and conventional vehicles shown in the upper part of Figure 5.12.
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Figure 5.12
Perpent Improvement in Adivsted Fuel Consumption for Hybrid Vehicles, MY 2015, 4FVs Exdluded
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Diesels

Over the last several years, several new diesel vehicles have been introduced in the U.S.
market. Production increased in MY 2014 and 2015 to 1% of production, but is projected to
fall back to about 0.8% of production in MY 2016. This is the highest penetration of diesel
engines since the early 1984, but well below the 5.9% of new vehicles diesel engines reached in
1981. As with hybrid vehicles, diesels generally achieve higher fuel economy than non-diesel

vehicles. The relationship between diesel vehicles and all new vehicles is shown in Figure 5.13.

While diesel engines generally achieve higher fuel economy than comparable gasoline vehicles,
there is less of an advantage in terms of CO; emissions. Some of the fuel economy benefit of
diesel engines is negated by the fact that diesel fuel contains about 15% more carbon per
gallon, and thus emits more CO, per gallon burned than gasoline. Figure 5.14 shows the
impact of diesel vehicles on CO; emissions by comparing the CO; emissions of MY 2015

diesel and gasoline vehicles by footprint.

It is important to note that the Department of Justice, on behalf of EPA, alleged violations of
the Clean Air Act by Volkswagen and certain subsidiaries based on the sale of certain MY
2009-2016 diesel vehicles equipped with software designed to cheat on federal emissions tests.
In this report, EPA uses the CO; emissions and fuel economy data from the initial
certification of these vehicles. Should the investigation and corrective actions yield different
CO, and fuel economy data, the revised data will be used in future reports. For more

information on actions to resolve these violations, see www.epa.gov/vw.

Other Technologies

Table 5.3.1 presents comprehensive annual data for the historic MY 1975-2016 database for
all of the engine technologies and parameters discussed above and several additional
technologies. This report added engine stop/start technology (for non-hybrid vehicles) for the
first time last year, and already stop/start technology is projected to be included on nearly 9%
of new non-hybrid vehicle production in MY 2016 (note that total use of stop/start is nearly
12% of the market since hybrids typically utilize stop/start as well). Cylinder deactivation,
another technology not discussed above, has also grown to capture a projected 9% of
production in MY 2016. Tables 5.3.2 and 5.3.3 provide the same data for cars only and trucks
only, respectively. This data, and additional data, is further broken down in Appendices E

through L.
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Figure 5,13
Perpent improvement in Adiusted Fued Consumption for Bipsel Vebicles, MY 2015, AFVy Excluded
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Figure 5.14
Perpent improvement in 00, Emissions for Digsel Vehicles, MY 2015, AFVs Excluded
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Toble 5,3.3

Engine Technologles ond Porgmeters, Both Cor ond Truck, AFVs Excluded

Powerirain Fuel Delivery Method Avg.
Gasoline Mo, of Pudti- Stopf

Model Year | Gasoline Hybrid Diesel | Carbureted GDI Port T8I Diesel | Cylinders D HP  Valve W7 0 Turbo Sart

1975 99.8% - 0.2% 95.7% - 41%  00% 0.2% 6.8 293 137 - - - - -

1976 39.8% - 3.2% G7.3% - 2.5%  0.0%  0.3% 5.3 294 135

1977 93.6% - 3.4% 96.2% - 34% 00% 0.4% 5.9 287 135 - - - - -

1978 99.1% - 0.9% 95.2% - 3.9%  00%  0.9% 6.7 266 129 - - - - -

1979 98.0% - 2.0% 94.2% - 3.7%  01%  2.0% 6.5 252 124 - - - - -

1980 95.7% - 4.3% 89.7% - 5.2%  08%  4.3% 5.6 198 104 - - - - -

1981 44.1% - 5.9% &6.7% - 51%  24% 5.9% 5.5 193 102

1982 44.4% - 5.6% 80.5% - 5.8% B0%  5.6% 5.4 188 103 - - - - -

1983 37.3% - 2.7% 75.2% - 7.3%  148%  2.7% 5.5 193 107

1984 38.2% - 1.8% 67.6% - 11.8% 18.79% 1.8% 5.5 1890 109 - - - - -

1985 99.1% - 0.9% 56.1% - 18.2% 24.8% 0.9% 55 189 1i4 - - - - -

1986 99.6% - 0.4% 41.4% - 32.5% 257% 04% 5.3 180 1314 3.4% - - - -

1987 39.7% - 3.3% 2R.4% - 39.9% 31.4% 0.3% 5.2 175 118 10.6% - - - -

1988 43.9% - 3.1% 15.0% - 53.6% 343% G.1% 5.3 180 123 14.0%

1989 99.9% - 0.1% R7% - 57.3% 33.8% 0.1% 5.4 185 129 15.9% - - - -

1990 39.9% - 3.1% 2.1% - YO0.8% /0% 01% 5.4 185 135 23.4%

1991 93.9% - 3.1% 0.6% - F06% 287%  0.1% 53 184 138 23.1% - - - -

1992 99.9% - 0.1% (.5% - 81.6% 17.8% 0.1% 5.5 181 145 23.3% - - - -

1993 100.0% - - 0.3% - 85.0% 14.5% - 5.5 181 147 23.5% - - - -

1994 100.0% - 3.0% 0.1% - R7.7% 12.1% 0.0% 5.6 197 152 26.7% - - - -

1995 100.0% - 3.0% - - 31.6%  34%  0.0% 5.8 196 158 35.6%

1996 99.9% - 0.1% - - 99.3%  07%  0.1% 5.6 187 184 38.3% - - 3.2% -

1997 39.9% - 3.1% - - 93.5% 05% 0.1% 5.7 198 163 39.6% - - 3.4%

1998 93.9% - 3.1% - - 99.8% 01% 0.1% 5.6 189 171 40.9% - - 0.8% -

1999 43.9% - 3.1% - - 39.9% 041% 0.1% 5.8 203 179 43.4% - - 1.4%

2000 99.8% 0.0% 0.1% - - 93.8% 00%  0.1% 5.7 200 181 44.8% 15.0% - 1.3% -

2001 39.7% 0.1% 3.1% - - 99.9% - 0.1% 5.8 201 1R7 49.0% 19.6% - 2.0% -

2002 43.6% 0.2% 3.2% - - 39.8% - 0.2% 5.8 203 195 533% 25.3% - 2.2%

2003 99.5% (.3% 0.2% - - 39.8% - 0.2% 5.8 204 199 555% 30.6% - 1.2% -

2004 39.4% 0.5% 3.1% - - 93.9% - 0.1% 5.3 212 211 82.3% 385% - 2.3%

2005 38.6% 1.1% 3.3% - - 99.7% - 0.3% 58 205 209 65.6% 458% 0.8%  1.7% -

2006 98.1% 1.5% 3.4% - - 39.6% - 0.4% 5.7 204 213 717% 554% 368%  2.1%

2007 97.7% 2.2% 0.1% - - 93.8% - 0.1% 5.6 203 217 7170 57.3%  7.3% 0 2.5% -

2008 37.4% 2.5% 3.1% - 2.3%  97.6% - 0.1% 5.6 199 218 764% 582% 6.7% 3.0% -

2009 47.2% 2.5% 3.5% - 4.2% 95.2% - 0.5% 5.2 183 208 838% 715% 73%  33%

2010 45.5% 3.8% 0.7% - 8.3% 91.0% - 0.7% 5.3 188 214 855% 83.8% 64%  33% -

2011 37.1% 2.2% 3.8% - 15.4% 83.8% - 0.8% 5.4 192 230 864% 93.1%  9.5%  G6.8%

2012 35.9% 3.1% 3.9% - 22.5% 76.5% - 0.9% 5.1 181 222 31%% 98.7% 8.1% 84% 0.6%

2013 45.5% 3.6% 3.9% - 30.7% 68.4% - 0.9% 54 176 226 93.4% 877% 70%  140% 2.3%

2014 96.3% 2.6% 1.0% - 37.7% 61.3% - 1.0% 5.1 180 231 89.4% 97.9% 10.7% 143% S5.1%

2015 36.6% 2.45% 1.0% - 432.2% 56.9% - 1.0% 5.0 177 229 91.8% 97.7% 10.6% 158% 7.0%
2016 (prelim) | 96.7% 2.6% 0.8% - 485% 50.8% - 0.8% 4.8 10 228 92.8% 96.8% &89%  223% 8.2%
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Tobie 5,3.2

Engine Technologies ond Porameters, Cor Only, AFVs Excluded

Poweartrain Fust Delivery Method Avg.
Gasoline Mo, of Rulti- Stopf

Model Year | Gascline Hybrid Diesel | Carbureted GDi Part T8I Diesel | Cylinders D HP  Valve  WWT €8 Turbo  Start

1975 99.5% - 3.2% 44.6% - 5.1% - 3.2% 6.7 288 135 - - - - -

1976 99.7% - 3.3% 36.6% - 3.2% - 3.3% 6.8 287 134

1977 99.5% - 0.5% 95.3% - 4.2% - 0.5% 6.9 279 133 - - - - -

1978 99.1% - 3.9% 44.0% - 5.1% - 3.9% 6.5 251 124 - - - - -

1979 97.9% - 2.1% 93.2% - 4.7% - 2.1% 6.4 238 119 - - - - -

1980 95.6% - 4.4% 88.7% - 5.2%  0.7% 4.4% 5.5 188 100 - - - - -

1981 34.1% - 5.9% 25.3% - 6.1%  2.6%  59% 5.4 182 99

1982 95.3% - 4.7% 75.4% - 7% 9.8%  47% 5.2 175 99 - - - - -

1983 G7.9% - 2.1% 59, 7% - 3.4% 18.3% 2.1% 5.4 182 104

1984 98.3% - 1.7% 59.1% - 14.9% 243% 1.9% 5.3 179 106 - - - - -

1985 99.1% - 3.9% 46.0% - 21.3%  31.8% 0.9% 5.3 177 11l - - - - -

1986 99.7% - 3.3% 34.4% - 36.5%  28.7% 0.3% 5.1 167 111 4.9% - - - -

1987 99.8% - 0.2% 36.5% - A2.4% 308% 0.3% 5.0 162 113 14.6% - - - -

1988 100.0% - 0.0% 16.1% - 53.7% 30.2% 0.0% 5.0 161 116 19.7%

1989 100.0% - 3.0% 3.6% - 52.3% 28.1% O00% 5.1 163 121 24.1% - - - -

1990 100.0% - 3.0% 1.4% - YIA%  21.3%  O.0% 5.1 183 129 32.3% 0.6%

1991 99.9% - 0.1% 0.1% - FRI% 22.6% 0.1% 5.1 164 133 33.2%  2.4% - - -

1992 99.9% - 3.1% 0.0% - 88.9% 11.0% 0.1% 5.2 171 141 34.0% 4.4% - - -

1993 100.0% - - 0.0% - 91.5% B8.5% - 5.2 170 140 34.8% 4.5% - - -

1994 100.0% - 0.0% - - Y4.8%  5.2% 0.0% 5.2 169 144 39.9% 7.7% - - -

1995 39.9% - 3.1% - - 38.6% 1.3% 0.1% 5.2 168 153 51.4% 9.6%

1996 99.9% - 3.1% - - 98.8% 1.1% 0.1% 5.2 167 155 56.4% 11.3% - 0.3% -

1997 49.9% - 3.1% - - 93.2% 0.8% O.1% 5.1 185 156 58.4% 10.8% - 0.7%

1998 99.8% - 0.2% - - 99.7% 01%  0.2% 5.2 167 160 59.6% 17.4% - 1.4% -

1999 39.8% - 3.2% - - 39.8% 04%  0.2% 5.2 168 164 63.2% 16.4% 2.5%

2000 99.7% 0.1% 3.2% - - 7% 0.1% 0.2% 5.2 168 168 53.2% 22.2% - 2.3% -

2001 99.5% 0.2% 0.2% - - 99.8% - 0.2% 5.2 167 169 65.3% 26.9% - 3.3% -

2002 39.3% 0.3% 3.4% - - 39.6% - 0.4% 5.1 1687 173 69.9% 32.8% 3.5%

2003 99.1% 0.6% 3.3% - - 39.7% - 3.3% 5.1 1656 176 73.4% 39.8% - 2.0% -

2004 GR.9% 0.9% 3.3% - - 43.7% - 3.3% 5.2 170 184 77.1% 43.7% - 3.6%

2005 97.6% 1.9% 0.4% - - 99.6% - 0.4% 5.1 168 183 77.2% 49.4% 1.0%  2.4% -

2006 37.5% 1.5% 3.6% - - 39.4% - 3.6% 5.2 173 184 &1.3% 582% 2.0% 3.2%

2007 96.7% 3.2% 3.0% - - 8.7% - 3.0% 5.0 167 191 84.5% 63.3% 0.9% 3.5% -

2008 96.7% 3.3% 0.1% - 3.1%  96.9% - a.1% 5.0 166 194 BRO% 62.7% 20% 45% -

2009 36.4% 2.5% 3.6% - 4.3%  95.2% - 3.6% 4.7 157 186 92.2% 79.1% 1.8% 4.0%

2010 93.5% 5.6% 3.9% - 9.2% 89.9% - 3.9% 4.7 158 180 93.8% 91.8% 2.1%  4.1% -

2011 G5.6% 3.4% 3.9% - 18.4% R0T7% - 3.9% 4.7 181 200 94.6% 94.9% 1.3% 8.2%

2012 94.3% 4.7% 1.0% - 27.6% 71.4% - 1.0% 4.6 151 192 98.2% 97.9% 1.7% 9.7% 0.9%

2013 33.5% 5.4% 1.1% - 37.7% 61.2% - 1.1% 4.5 147 187 985% 388.1% 1.9% 153% 3.0%

2014 94.5% 4.2% 1.3% - 43.3% 55.5% - 1.3% 4.5 148 198 98.1% 97.9% 2.2% 18.4% 6.8%

2015 95.1% 4.0% 0.8% - 44.6% 54.6% - 0.8% 4.4 146 197 9R4% 985% 2.7% 183% 8.3%
2016 {prelim) 96.3% 3.6% G.1% - 51.6% 48.3% - 1% 4.4 144 199 86.3% 97.4% 2.3% I52% & 3%
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Toble 5,3.3

Engine Technolpgles ond Porgmeters, Truck Only, AFVs Excluded

Powerirain Fuel Delivery Maethod

Avg.
Gasoline ho, of Bt~ Stopf

Model Year | Gasoline Hybrid Diesel | Carbureted GBI Port T8 Diesel | Oylinders G0 HP Valve WT 8 Turbo Start

1975 100.0% - - 99.9% - - 0.1% - 7.3 311 142 - - - - -

1976 106.0% - - 99.9% - - 0.1% - 7.3 320 141

1977 100.0% - - 99.9% - - 0.1% - 7.3 318 147 - - - - -

1978 99.2% - 0.8% 99.1% - - 0.1% 0.8% 7.3 315 145 - - - - -

1979 98.2% - 1.8% 97.9% - - 0.3% 1.8% 7.1 299 138 - - - - -

1980 96.5% - 3.5% 94.9% - - 1.7%  3.5% 6.2 248 121 - - - - -

1981 34.4% - 5.6% 33.3% - - 1.1%  5.6% 6.2 247 118

1982 90.6% - 9.4% £9.9% - - 0.7% 9.4% 6.3 244 120 - - - - -

1983 95.2% - 4.8% 94.6% - - 0.6% 4.8% 6.1 232 118

1984 A7.6% - 2.4% 25.0% - 2.0% 0.6%  2.4% 6.0 225 118 - - - - -

1985 98.9% - 1.1% 55.5% - £.9% 3.5% 1.1% 6.0 225 124 - - - - -

1986 99.3% - 0.7% 59.4% - 22.1%  178%  0.7% 5.7 213 123 - - - - -

1987 99.7% - 3.3% 33.6% - 33.3%  328% 0.3% 5.7 211 131 - - - - -

1988 99.8% - 3.2% 12.4% - 433%  443% 0.3% 6.0 228 141

1989 99.5% - 0.2% 6.5% - A5.9% 475% 0.2% 6.0 234 145 - - - - -

1990 99.8% - 3.2% 3.8% - 55.0% 40.9% 0.2% 6.2 237 151

1991 29.9% - 3.1% 1.7% - 55.3%  428% 0.1% 6.0 229 150 - - - - -

1992 99.9% - 0.1% 1.6% - 65.7% 32.6% (.1% 6.1 235 155 - - - - -

1993 100.0% - - 1.0% - 715%  27.5% - 6.1 235 160 - - - - -

1994 100.0% - - 3.4% - TH.I2%  23.4% - 6.2 241 166 5.3% - - - -

1995 100.0% - - - - 79.4% 20.6% - 6.2 245 168 &8.0%

1996 99.9% - 0.1% - - 99.9% - 3.1% 6.3 245 179 11.3% - - - -

1997 106.0% - 0.0% - - 100.0% - 3.0% 6.5 251 189 11.1%

1998 100.0% - 3.0% - - 100.0% - 0.0% 6.3 244 188 14.8% - - - -

1999 100.0% - 3.0% - - 100.0% - 0.0% 6.5 252 199 15.7%

2000 100.0% - - - - 100.0% - - 6.5 245 189 18.6% 4.86% - - -

2001 100.0% - - - - 100.0% - - 6.6 249 212 25.9% 9.3% - - -

2002 100.0% - - - - 100.0% - - 6.6 243 223 328% 16.0%

2003 100.0% - - - - 100.0% - - 6.5 248 224 34.6% 19.7% - 0.2% -

2004 106.0% 3.0% 0.0% - - 100.0% - 3.0% 6.7 258 240 462% 32.9% - 0.8%

2005 29.8% 0.1% 3.1% - - 99.9% - 0.1% 6.6 251 242 51.1% 41.2%  0.5% 0.7% -

2006 38.4% 1.5% 3.1% - - 49.9% - 3.1% 6.5 247 240 5834% 515% 53% 0.6%

2007 99.1% 3.8% 0.1% - - 99.9% - 3.1% 6.5 253 254 533% 487% 164%  1.0% -

2008 98.5% 1.3% 3.2% - 1.4%  88.7% - 0.2% 6.4 246 254 59.5% 51.6% 13.5% 1.0% -

2009 38.8% 3.9% 3.3% - 42% 954% - 3.3% 6.2 236 252 £8.7% 56.0% 183% 1.7%

2010 98.5% 3.9% 0.4% - 5.8% 92.9% - 3.4% 6.2 237 253 TF15% 705% 138%  1.8% -

2011 99.1% 3.4% 3.5% - 11.3% &8.1% - 3.5% 6.2 236 271 752% 90.7% 206% 4.5%

2012 28.9% 0.4% 3.7% - 13.5%  85.8% - 0.7% 6.2 234 276 BO6% 24.9% 19.5% 6.1%  0.2%

2013 99.1% 3.4% 3.5% 18.4% 31.1% - 3.5% G.1 228 277 B3A5Y% 86.38% 18.0% 1L7%  1.1%

2014 99.0% 3.4% 0.5% - 29.7% 69.6% - 3.6% 6.0 227 237 76.9% 98.0% 229% 9.9% 25%

2015 98.6% 0.3% 1.1% - 39.0%  53.9% - 1.1% 5.9 I8 271 827% 967% L% 12.6% 5.6%

2016 97.3% 0.9% 1.8% - 43.5% 54.8% - 1.8% 5.8 213 273 BA2% 957% 19.5% 176% 10.5%
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C.TRENDS IN ALTERNATIVE FUEL VEHICLES

Alternative fuel vehicles have a long history in the U.S. automotive market. Electric vehicles,
for example, were available at least as far back as the early 1900s. Gasoline and diesel vehicles,
however, have long dominated new light vehicles sales. Over the course of this report, OEM
vehicles that operate frequently on alternative fuels have been available only in small
numbers,® though those limited production vehicles have in some cases created significant
consumer and media interest. AFVs are projected to surpass 1% of production in MY 2016

(see Table 5.1), though we will not have {inal production data until next year’s report.

As shown in Figure 5.15, the production of AFVs has increased dramatically in recent years.
Prior to MY 2011, the AFVs available to consumers were only available in small numbers, and
generally only as lease vehicles. The AFV market began to change in MY 2011, with the
introduction of several new vehicles, including the high profile launches of the Chevrolet Volt
plug in hybrid electric vehicle (PHEV) and the Nissan Leaf electric vehicle (EV). In MY 2016,
there are now 14 PHEVs available, and 12 EVs, 2 fuel cell vehicles, and one dual fuel natural
gas vehicle. Dedicated CNG vehicles have been available from at least one OEM with some
regularity, but have never sold more than a few thousand vehicles in any year. Figure 5.15
shows the historical sales of EVs, PHEVs, and dedicated CNG vehicles since 1995 (we do not

have reliable data on alternative fuel vehicles back to 1975).

5 Millions of ethanol FFVs have been sold in recent years, but these vehicles have operated primarily on gasoline.
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Figure 5.15
Historico! Production of EVs, PHEVs, FOVs, and CNG Vehicles, MY 18952015
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Consistent with the rest of this report, Figure 5.15 was largely compiled from manufacturer
CAFE submissions. Some of the historical production data was supplemented with data from
Ward’s and other publically available production data. Figure 5.15 includes dedicated CNG
vehicles, but not dual fuel CNG vehicles as sales data were not available for dual fuel vehicles.
The data only includes offerings from OEMs, and does not include data on vehicles converted
to alternative fuels in the aftermarket. For a more detailed description of individual AFVs and

the parameters used to measure fuel economy and emissions, see section 7.
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D. TRENDS IN TRANSMISSION TYPES

Transmission technologies have been rapidly evolving in new light duty vehicles. New
transmission technologies have been gaining market share, and nearly all transmission types
have been increasing the number of gears. Dual clutch transmission (DCTs), continuously
variable transmissions (CVTs), and automatic transmissions with greater numbers of gears are
increasing production shares across the fleet. This section presents analysis of trends in

transmission technologies, including AFVs.

Figure 5.16 shows the evolution of transmission production share for cars and trucks since MY
1980. For this analysis, transmissions are separated into manual transmissions, CVTs, and
automatic transmissions. Automatic transmissions are further separated into those with and
without lockup mechanisms, which can lock up the torque converter in an automatic
transmission under certain driving conditions and improve efficiency. CVT transmissions

have also been split into hybrid and non-hybrid versions to reflect the fact that hybrid CVT

transmissions are generally very different mechanically from traditional CVT transmissions.

Dual clutch transmissions {DCTs) are essentially automatic transmissions that operate
internally much more like traditional manual transmissions. The two main advantages of
DCTs are that they can shift very quickly and they can avoid some of the internal resistance of
a traditional automatic transmission by eliminating the torque converter. Currently,
automaker submissions to EPA do not explicitly identify DCTs as a separate transmission
category. Thus, the introduction of DCTs shows up in Tables 5.4.1 through 5.4.3 as a slight
increase in automatic transmissions without torque converters (although some DCTs may still
be reported as traditional automatic transmissions). EPA’s long-term goal is to improve DCT
data collection, and transmission classifications in general, to be able to quantify DCTs in

future Trends reports.

Figure 5.16 shows transmission production share for the individual car and truck fleets,
beginning with MY 1980, because EPA has incomplete data on the number of transmission
gears for MY 1975 through 1978. In the early 1980s, 3 speed automatic transmissions, both
with and without lockup torque converters (shown as L3 and A3 in Figure 5.16) were the most
popular transmissions, but by MY 1985, the 4 speed automatic transmission with lockup (L4)
became the most popular transmission, a position it would hold for 25 years. Over 80% of all
new vehicles produced in MY 1999 were equipped with an 1.4 transmission. After MY 1999,
the production share of 1.4 transmissions slowly decreased as L5 and L6 transmissions were
introduced into the market. Production of L5 and L6 transmissions combined passed the
production of L4 transmissions in MY 2007. Interestingly, 5 speed transmissions were never

the leading transmission technology in terms of production share.
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Figure 5.16
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Six speed transmissions became the most popular transmission choice in MY 2010 and
reached 60% of new vehicle production in MY 2013. However, six speed transmissions may
already have peaked, as transmissions with more than six speeds and CVTs have begun to
expand quickly. CVTs are projected to be installed in over 20% of all new vehicles in MY
2016 (including hybrids). This is a significant increase considering that, as recently as MY
2006, CVTs were installed on less than 3% of vehicles produced. Transmissions with 7 or
more speeds are projected to be installed in almost 20% of vehicles in MY 2016, and are also
quickly increasing. Manufacturers are publicly discussing the development of transmissions

with as many as 10 or more gears, so this is a trend that the authors also expect to continue.

Figure 5.17 shows the average number of gears in new vehicle transmissions since MY 1980

for automatic and manual transmissions. During that time, the average number of gears in a
new vehicle has grown from 3.5 to a projected level of 6.0 in MY 2016. The average number of
gears in new vehicles is climbing for car, trucks, automatic transmissions, and manual

trransmissions.

Figure 5,17
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In MY 1980, automatic transmissions, on average, had fewer gears than manual transmissions.
However, automatic transmissions have added gears faster than manual transmissions and now
the average automatic transmission has more gears than the average manual transmission.
There has also been a large shift away from manual transmissions. Manual transmission
production peaked in MY 1980 at nearly 35% of production, and has since fallen to 2.6% in
MY 2015. Today, manual transmissions are used primarily in small vehicles, some sports cars,

and a few pickups.

In the past, automatic transmissions have generally been less efficient than manual
transmissions, largely due to inefficiencies in the automaric transmission torque converter.
Figure 5.18 examines this trend over time by comparing the fuel economy of automatic and
manual transmission options where both transmissions were available in one model with the
same engine. The average fuel economy of vehicles with automatic transmissions appears to
have increased to a point where it is now slightly higher than the average fuel economy of
vehicles with manual transmissions. Two contributing factors to this trend are that automatic
transmission design has become more efficient (using earlier lockup and other strategies), and
the number of gears used in automatic transmissions has increased faster than in manual

transmissions.

Figure 5.18
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E. TRENDS IN DRIVE TYPES

There has been a long and steady trend in new vehicle drive type away from rear wheel drive
vehicles towards front wheel drive and four wheel drive vehicles, as shown in Figure 5.19. In
MY 1975, over 91% of new vehicles were produced with rear wheel drive. During the 1980s,
production of rear wheel drive vehicles fell rapidly, to 26% in MY 1990. Since then,
production of rear wheel drive vehicles has continued to decline, albeit at a slower rate, to a
projected 119 for MY 2016. Current production of rear wheel drive vehicles is mostly limited

to pickup trucks and some performance vehicles.

As production of rear wheel drive vehicles declined, production of front wheel drive vehicles
increased. Front wheel drive vehicle production was only 5.3% of new vehicle production in
MY 1975, but it became the most popular drive technology across new vehicles in MY 1985,
and has remained so to date. Since MY 1986, production of front wheel drive vehicles has

remained, on average, at approximately 55% of production.

Four wheel drive vehicles (including all wheel drive), have slowly but steadily grown across new
vehicle production. From 3.3% in MY 1975 to a projected 34% in MY 2016, four wheel drive
production has steadily grown at approximately 0.6% per year, on average. The majority of

four wheel drive vehicles are pickup trucks and truck SUVs, but there is also a small but slowly

growing number of cars featuring four wheel drive (or more likely) allwheel drive systems.
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Figure 5.18
Front, Regr, ond Four Whee! Drive Usoge - Production Share by Vebicle Tvpe
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There are noticeable differences in fuel economy between vehicles with different drive types.
Figure 5.20 shows the fuel consumption of MY 2015 vehicles separated by drive type and
footprint. Rear wheel drive vehicles and four wheel drive vehicles have on average the same
fuel consumption for equivalent footprint vehicles. Front wheel drive vehicles have much
lower fuel consumption than rear wheel drive or four wheel drive vehicles of the same
footprint. For 45 square foot vehicles, front wheel drive vehicles have fuel consumption about
20% lower. There are certainly other factors involved (rear wheel drive vehicles are likely more
performance oriented, for example), but this is a noticeable trend across new vehicle
production. The points in Figure 5.20 are generated for each combination of adjusted fuel

consumption and footprint.
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Figure 5.20
Differences in Adivsted Fuel Consumption Trends for FWD, RWD, ond SWD/AWD Vehicles, MY 2015
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Tables 5.4.1, 5.4.2, and 5.4.3 summarize transmission production data by year for the
combined car and truck fleet, cars only, and trucks only, respectively. Tables 5.5 summarizes
the drive characteristics by year for the combined car and truck fleet, cars only, and trucks

only, respectively.
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Table 5.4.1

Tronsmission Technologies, Both Cor and Truck

Automatic Automatic VT 4 Gears VT Average
with without CVT {Non- or 5 6 7 8 9+ VT {Non- | Number
Model Year Manual Lockup Lockup (Hybrid) Hybrid) Other | Fewer Gears Gears Gears Gears Gears (Hybrid) Hybrid} | of Gears
1975 23.0% 0.2% 76.8% - - - 99.0% 1.0% - - - - - - -
1975 20.9% - 79.1% - - - 100.0% - - - - - - - -
1977 19.8% - 80.2% - - - 100.0% - - - - - - - -
1978 22.7% 5.5% 71.9% - - - 92.7% 7.3% - - - - - - -
19739 24.2% 7.3% 68.1% - - 0.4% | 93.8% 6.2% - - - - - - 3.3
1980 34.6% 18.1% 46.8% - - 05% | 87.9% 12.1% - - - - - - 3.5
1981 33.6% 33.0% 32.9% - - 0.5% | 85.6% 14.4% - - - - - - 3.5
1982 32.4% 47.8% 19.4% - - 0.4% | 84.4% 15.6% - - - - - - 3.6
1983 30.5% 52.1% 17.0% - - 0.4% | 80.9% 19.1% - - - - - - 3.7
1984 28.4% 52.8% 18.8% - - 0.0% | 813% 18.7% - - - - - - 3.7
1985 26.5% 54.5% 19.1% - - - 80.7% 19.3% - - - - - - 3.8
1986 29.8% 53.5% 16.7% - - - 76.8% 23.2% - - - - - - 3.8
1987 29.1% 55.4% 15.5% - - 0.0% | 762% 23.8% - - - - - - 3.9
1988 27.6% 62.2% 10.2% - - - 76.8% 23.2% - - - - - - 3.9
1989 24.6% 65.5% 9.9% - 0.1% 0.0% | 78.5% 21.4% 0.0% - - - - 0.1% 3.9
1950 22.2% 71.2% 6.5% - 0.0% 0.0% | 79.9% 20.0% 0.1% - - - - 0.0% 4.0
1991 23.9% 71.6% 4.5% - 0.0% - 77.3% 22.6% 0.0% - - - - 0.0% 4.0
1992 20.7% 74.8% 4.5% - 0.0% - 80.8% 19.2% 0.1% - - - - 0.0% 4.0
1933 19.8% 76.5% 3.7% - 0.0% - 80.9% 19.0% 0.1% - - - - 0.0% 4.0
1994 19.5% 77.6% 3.0% - - - 80.8% 19.0% 0.2% - - - - - 4.1
1995 17.9% 80.7% 1.4% - - - 82.0% 17.7% 0.2% - - - - - 4.1
1996 15.2% 83.5% 1.3% - 0.0% 0.0% | 84.7% 151% 0.2% - - - - 0.0% 4.1
1987 14.0% 85.5% 0.5% - 0.0% - 82.4% 17.3% 0.2% - - - - 0.0% 4.1
1998 12.8% 86.7% 0.5% - 0.0% - 82.1% 17.7% 0.2% - - - - 0.0% 4.1
1999 10.1% 89.4% 0.5% - 0.0% - 84.4% 15.3% 0.3% - - - - 0.0% 4.1
2000 9.7% 89.5% 0.7% - 0.0% - 83.7% 15.8% 0.5% - - - - 0.0% 4.1
2001 9.0% 90.3% 0.6% 0.1% 0.0% - 80.7% 185% 0.7% - - - 0.1% 0.0% 4.2
2002 8.2% 91.4% 0.3% 0.1% 0.1% - 771% 21.6% 1.1% - - - 0.1% 0.1% 4.2
2003 8.0% 390.8% 0.1% 0.3% 0.8% - 69.2% 28.1% 1.7% - - - 0.3% 0.8% 4.3
2004 6.8% 91.8% 0.3% 0.4% 0.7% - 63.9% 31.8% 3.0% 0.2% - - 0.4% 0.7% 4.4
2005 6.2% 91.5% 0.1% 1.0% 1.3% - 56.0% 373% 4.1% 0.2% - - 1.0% 1.3% 4.5
2006 6.5% 90.6% 0.0% 1.5% 1.4% - A477% 39.2% 8.8% 1.4% - - 1.5% 1.4% 4.6
2007 5.6% 87.1% 0.0% 2.1% 5.1% - 40.5% 36.1% 14.4% 15% 0.2% - 2.1% 5.1% 4.8
2008 5.2% 86.8% 0.2% 2.4% 5.5% - 38.8% 31.9% 194% 18% 0.2% - 2.4% 5.5% 4.8
2009 4.8% 85.6% 0.2% 2.1% 7.3% - 31.2% 32.2% 245% 25% 0.1% - 2.1% 7.3% 5.0
2010 3.8% 84.1% 1.2% 3.8% 7.2% - 24.6% 23.5% 381% 2.9% 0.2% - 3.8% 7.2% 5.2
2011 3.2% 86.5% 0.3% 2.0% 8.0% - 14.2% 187% 52.3% 3.1% 1.7% - 2.0% 8.0% 5.5
2012 3.6% 83.4% 1.1% 2.7% 9.2% - 8.1% 18.2% 56.3% 2.8% 2.6% - 2.7% 9.2% 5.5
2013 3.5% 80.4% 1.4% 2.9% 11.8% - 54% 12.8% 60.1% 2.8% 4.1% - 2.9% 11.8% 5.6
2014 2.8% 76.7% 1.6% 2.3% 16.6% - 2.2% 7.8% 584% 33% 84% 1.1% 2.3% 16.6% 5.9
2015 2.6% 72.3% 1.4% 2.2% 21.5% - 1.5% 4.5% 54.2% 3.1% 95% 3.5% 2.2% 21.5% 59
2016 {prefim) 3.1% 72.0% 3.5% 2.1% 18.2% - 1.9% 2.4% 55.0% 2.8% 11.8% 4.7% 2.1% 19.2% 6.0
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Toble 5.4.2

Transmission Technologies, Cor Only

Automatic  Automatic VT T Average
with without CvT {Non- 4 Gears 5 6 7 8 9+ VT {Non- | Number
Model Year | Manual Lockup Lockup {Hybrid) Hybrid}) Other | or Fewer Gears Gears Gears Gears Gears (Hybrid}) Hybrid) | of Gears
1975 19.7% 0.3% 80.0% - - - 98.7% 1.3% - - - - - - -
1975 17.2% - 82.8% - - - 100.0% - - - - - - - -
1977 16.9% - 83.1% - - - 100.0% - - - - - - - -
1978 19.9% 7.1% 73.0% - - - 90.7% 9.3% - - - - - - -
1979 21.1% 8.8% 69.6% - - 0.5% 93.1% 6.9% - - - - - - 33
1980 30.9% 16.8% 51.6% - - 0.6% 87.6% 12.4% - - - - - - 3.5
1981 29.9% 33.3% 36.2% - - 0.6% 85.5% 14.5% - - - - - - 3.5
1982 29.2% 51.3% 19.1% - - 0.5% 84.6% 15.4% - - - - - - 3.6
1983 26.0% 56.7% 16.8% - - 0.5% 80.8% 19.2% - - - - - - 3.7
1984 24.1% 58.3% 17.5% - - 0.0% 82.1% 17.9% - - - - - - 3.7
1985 22.8% 58.9% 18.4% - - - 81.4% 18.6% - - - - - - 3.7
1985 24.7% 58.1% 17.1% - - - 79.7% 20.3% - - - - - - 3.8
1987 24.8% 59.7% 15.5% - - - 78.4% 21.6% - - - - - - 3.8
1988 24.3% 66.2% 9.5% - - - 80.2% 19.8% - - - - - - 3.8
1983 21.1% 69.3% 9.5% - 0.1% - 81.9% 17.9% 0.0% - - - - 0.1% 3.9
1980 19.8% 72.8% 7.4% - 0.0% - 82.4% 17.5% 0.1% - - - - 0.0% 3.9
1991 20.6% 73.7% 5.7% - 0.0% - 81.0% 18.9% 0.1% - - - - 0.0% 3.9
1992 17.6% 76.4% 6.0% - 0.0% - 83.6% 163% 0.1% - - - - 0.0% 3.9
1993 17.5% 77.6% 4.9% - 0.0% - 83.2% 16.6% 0.2% - - - - 0.0% 4.0
1994 16.9% 78.9% 4.1% - - - 83.4% 16.3% 0.3% - - - - - 4.0
1995 16.3% 81.9% 1.8% - - - 83.4% 16.2% 0.4% - - - - - 4.1
1986 14.9% 83.6% 1.5% - 0.0% - 84.9% 14.7% 0.3% - - - - 0.0% 4.1
1987 13.9% 85.2% 0.8% - 0.1% - 84.1% 15.5% 0.3% - - - - 0.1% 4.1
1998 12.2% 87.4% 0.3% - 0.1% - 82.8% 16.8% 0.3% - - - - 0.1% 4.1
1999 10.8% 88.6% 0.6% - 0.0% - 83.4% 16.1% 0.5% - - - - 0.0% 4.1
2000 10.8% 88.1% 1.0% - 0.0% - 81.3% 17.9% 0.8% - - - - 0.0% 4.1
2001 11.0% 88.0% 0.8% 0.2% 0.0% - 78.5% 202% 1.2% - - - 0.2% 0.0% 4.2
2002 10.9% 88.4% 0.2% 0.3% 0.1% - 77.4% 20.3%  1.9% - - - 0.3% 0.1% 4.2
2003 10.9% 87.7% - 0.5% 1.0% - 67.5% 27.9% 3.1% - - - 0.5% 1.0% 4.3
2004 9.8% 88.2% 0.2% 0.8% 0.9% - 64.5% 284% 5.0% 0.4% - - 0.8% 0.9% 4.4
2005 8.8% 88.4% 0.1% 1.7% 1.1% - 57.3% 33.9% 5.8% 0.4% - - 1.7% 1.1% 4.5
2006 8.8% 88.4% 0.1% 1.5% 1.2% - 47.5% 354% 12.5% 1.9% - - 1.5% 1.2% 4.7
2007 7.8% 82.5% 0.0% 3.0% 6.7% - 36.8% 34.7% 165% 1.9% 0.4% - 3.0% 6.7% 4.8
2008 7.2% 81.7% 0.3% 3.2% 7.7% - 39.3% 28.2% 19.0% 2.2% 0.4% - 3.2% 7.7% 4.8
2009 6.2% 82.4% 0.3% 2.8% 8.3% - 35.1% 314% 193% 2.9% 0.2% - 2.8% 8.3% 4.9
2010 5.0% 79.4% 1.6% 5.5% 8.4% - 29.5% 202% 33.0% 3.1% 0.3% - 5.5% 8.4% 5.1
2011 4.6% 83.0% 0.5% 3.1% 8.8% - 15.9% 12.9% 53.9% 3.9% 1.6% - 3.1% 8.8% 5.6
2012 4.9% 78.4% 1.8% 4.0% 11.0% - 6.9% 14.8% 57.2% 3.2% 2.9% - 4.0% 11.0% 5.5
2013 4.8% 75.0% 2.2% 4.3% 13.7% - 5.8% 8.6% 60.0% 33% 4.2% - 4.3% 13.7% 5.5
2014 4.0% 68.4% 2.7% 3.7% 21.3% - 2.6% 4.4% 58.0% 4.3% 52% 0.6% 3.7% 21.3% 5.8
2015 3.9% 63.9% 2.3% 3.6% 26.3% - 1.8% 1.1% 524% 3.8% 7.3% 3.8% 3.6% 26.3% 5.9
2016 {prelim} 4.3% 64.3% 5.1% 3.0% 23.3% - 2.8% 0.8% 52.7% 3.6% 10.0% 3.9% 3.0% 23.3% 5.9
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Tobie 5,43

Tronsmission Technologies, Truck Only

Automatic  Automatic T 4 Gears VT Average
with without VT {Non- or 5 6 7 8 9+ VT {Non- | Number of
Model Year Manual  Lockup Lockup {Hybrid} Hybrid) Other | Fewer Gears Gears Gears Gears Gears (Hybrid) Hybrid | Gears
1875 36.9% - 63.1% - - - 100.0% - - - - - - - -
1976 34.7% - 65.3% - - - 100.0% - - - - - - - -
1977 31.6% - 68.4% - - - 100.0% - - - - - - - -
1978 32.1% - 67.9% - - - 99.3% 0.7% - - - - - - -
1379 35.1% 2.1% 62.8% - - - 96.0% 4.0% - - - - - - 3.3
1980 53.0% 24.5% 22.4% - - - 89.2% 10.8% - - - - - - 3.5
1881 51.6% 31.1% 17.3% - - - 86.1% 13.9% - - - - - - 3.6
1982 45.9% 33.4% 20.7% - - - 83.8% 16.2% - - - - - - 3.7
1983 46.3% 36.0% 17.4% - - 0.3% | 81.6% 18.4% - - - - - - 3.9
1984 42.5% 34.6% 22.9% - - 0.0% | 78.6% 21.4% - - - - - - 3.9
1985 37.6% 41.1% 21.2% - - - 78.6% 21.4% - - - - - - 3.8
1386 43.0% 41.5% 15.5% - - - 69.1% 30.9% - - - - - - 4.0
1987 40.5% 43.8% 15.7% - - 0.1% | 70.1% 29.9% - - - - - - 4.0
1983 35.8% 52.5% 11.7% - - - 68.4% 31.6% - - - - - - 4.1
1989 32.8% 56.4% 10.8% - - 0.0% | 703% 29.7% - - - - - - 4.1
1930 28.1% 67.5% 4.4% - - 0.0% | 74.1% 25.9% - - - - - - 4.1
1491 31.5% 66.8% 1.7% - - - 69.0% 31.0% - - - - - - 4.2
1592 27.5% 71.3% 1.2% - - - 74.6% 25.4% - - - - - - 4.2
1393 24.7% 74.2% 1.1% - - - 76.0% 24.0% - - - - - - 4.2
1934 23.7% 75.3% 1.0% - - - 76.7% 23.3% - - - - - - 4.2
1895 20.7% 78.5% 0.9% - - - 79.6% 20.4% - - - - - - 4.2
1396 15.6% 83.4% 1.0% - - 0.0% | 844% 15.6% - - - - - - 4.1
1997 14.1% 85.8% 0.1% - - - 79.9% 20.1% - - - - - - 4.2
14998 13.6% 85.8% 0.6% - - - 81.1% 18.9% - - - - - - 4.2
1599 9.2% 90.4% 0.4% - - - 85.8% 14.2% - - - - - - 4.1
2060 8.2% 91.5% 0.3% - - - 87.3% 12.7% - - - - - - 4.1
2001 6.3% 93.4% 0.3% - - - 84.0% 16.0% - - - - - - 4.2
2002 4.7% 94.9% 0.3% - 0.0% - 76.7% 23.3% - - - - - 0.0% 4.2
2003 4.6% 94.4% 0.3% - 0.6% - 71.1% 28.2% - - - - - 0.6% 4.3
2004 3.5% 95.6% 0.3% - 0.6% - 63.2% 35.5% 0.8% - - - - 0.6% 4.4
2005 2.9% 95.3% - 0.1% 1.7% - 54.3% 41.9% 2.1% - - - 0.1% 1.7% 4.5
2005 3.3% 93.7% - 1.5% 1.6% - 48.0% 44.3% 3.8% 0.8% - - 1.5% 1.6% 4.6
20467 2.6% 93.8% - 0.7% 2.9% - 45.8% 38.0% 11.5% 1.0% - - 0.7% 2.9% 4.7
2008 2.2% 94.1% - 1.3% 2.3% - 37.9% 374% 199% 1.2% - - 1.3% 2.3% 4.8
2008 2.0% 92.0% - 0.9% 5.1% - 23.4% 33.7% 35.2% 1.6% - - 0.9% 5.1% 5.2
2010 1.8% 91.9% 0.4% 0.8% 5.1% - 16.4% 29.1% 46.7% 1.9% - - 0.8% 5.1% 5.4
2011 1.3% 91.4% 0.0% 0.4% 6.9% - 11.9% 26.5% 50.5% 1.9% 1.9% - 0.4% 6.9% 5.5
2012 1.4% 92.4% - 0.3% 5.9% - 10.4% 24.4% 54.6% 2.2% 2.2% - 0.3% 5.9% 5.6
2013 1.1% 90.2% - 0.4% 8.4% - 4.7% 20.2% 60.3% 2.0% 4.0% - 0.4% 8.4% 5.7
2014 0.9% 88.9% - 0.3% 9.8% - 1.5% 12.7% 59.1% 1.8% 13.0% 1.8% 0.3% 9.8% 6.1
2015 0.9% 83.6% 0.2% 0.3% 15.0% - 1.1% 9.0% 56.7% 2.2% 12.5% 3.1% 0.3% 15.0% 6.0
2016 {prelim} 1.2% 84.6% 0.9% 0.8% 12.5% - 0.6% 5.0% 589% 1.5% 14.8% 6.0% 0.8% 12.5% 6.2
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Toble 5.5

Broduction Share by Drive Technology

LCar Truck Both
Front Rear Four Front Rear Four Front Rear Four
Wheel Wheel Wheel | Whesl Wheel Wheel | Whesl Wheel Whesl
Moded Year Dirive Drive Drive Drive Drive Drive Drive Drive Dirive
1975 6.5% 23.5% - - 22.8% 17.2% 5.3% 91.4% 3.3%
197¢ 5.8% 94.2% - - F7.0% 23.0% 4.6% 30.6% 4.8%
1977 5.8% 93.3% - - 75.2% 23.8% 5.5% 89.8% 4.7%
1978 9.6% 90.4% - - 70.9% 29.1% 7.4% 36.0% 6.6%
1979 11.9% 87.8% 0.3% - 21.9% 18.1% 9.2% 86.5% 4.3%
1980 29.7% 69.4% (.9% 1.4% 73.6% 25.0% 25.0% FOAS% 4.9%
1981 37.0% 52.2% 0.7% 1.9% 78.0% 20.1% 31.0% 65.0% 4.0%
1982 45.6% 53.6% 0.8% 1.7% 75.1% 20.2% 37.0% SRA% 4.6%
1983 47.1% 49.9% 3.1% 1.4% F2.5% 26.1% 37.0% 54.8% 2.1%
1984 53.5% 45.5% 1.0% 5.0% 53.5% 31.5% 42.1% 49 .85 8.2%
1985 61.1% 35.8% 2.1% 7.3% 61.4% 31.3% 47.8% 42.9% 9.3%
1985 FO.T% 28.2% 1.0% 5.9% 63.4% 30.7% 52.6% 3R.0% 9.3%
1987 76.4% 22.6% 1.1% 7.5% 60.2% 32.2% 57.7% 32.3% 9.6%
1988 R3.9% 18.3% 0.8% 3.2% 56.7% 34.1% 60.0% 29.5% 103.5%
1989 21.6% 17.4% 1.0% 10.1% 57.1% 32.8% GO.2% 29.3% 10.5%
1950 84.0% 15.0% 1.0% 15.8% 52.4% 31.8% 653.8% 26.1% 10.1%
1981 81.1% 17.5% 1.3% 10.3% 52.3% 37.53% 59.6% 28.1% 12.3%
1992 75.4% 20.5% 1.1% 14.5% 52.1% 33.4% 58.4% 30.4% 11.2%
1993 20.6% 18.3% 1.1% 16.8% 53.6% 32.7% 549.9% 28.8% 11.3%
1954 81.3% 18.3% 0.4% 13.8% A7 0% 39.2% 55.6% 29.2% 15.2%
1985 83.1% 18.8% 1.1% 18.4% 35.3% 42.3% 57.6% 26.3% 18.2%
1996 83.7% 14.8% 1.4% 20.9% 39.8% 39.2% 60.0% 24.3% 15.7%
1997 23.8% 14.5% 1.7% 14.2% 43.6% 45.2% 56.1% 24.9% 13.0%
1998 22.9% 15.0% 2.1% 18.3% 35.5% 45.1% 56.4% 23.5% 20.1%
1983 83.2% 14.7% 2.1% 17.5% 34.4% 48.1% 55.8% 22.9% 21.3%
2000 B80.4% 17.7% 2.0% 20.0% 33.8% 46.3% 55.5% 24.3% 20.2%
2001 20.3% 16.7% 3.0% 16.3% 34.8% 48.8% 53.8% 24.2% 22.0%
2002 22.9% 13.5% 3.5% 15.4% 33.1% 51.6% 53.7% 22.3% 25.0%
2003 8(.9% 15.5% 3.2% 15.4% 34.1% 50.4% 50.7% 24.3% 25.0%
2004 B80.2% 14.5% 5.3% 12.5% 31.0% 56.5% 47.7% 22.4% 29.8%
2005 79.2% 14.2% 6.6% 20.1% 37.T% 52.2% 53.0% 20.2% 26.8%
2006 75.9% 18.0% £.0% 18.9% 28.0% 53.1% 51.9% 22.3% 25.8%
2007 81.0% 13.4% 5.5% 16.1% 25.4% 35.5% 54.3% 19.6% 36.1%
2008 73.8% 14.1% 7.1% 18.4% 24.8% 56.8% 54.2% 18.5% 27.3%
2009 23.5% 10.2% 6.3% 21.0% 20.5% 58.5% 62.9% 13.6% 23.5%
2010 82.5% 11.2% £.3% 20.9% 18.0% 61.0% 59.6% 13.7% 26.7%
2011 80.1% 11.3% 8.6% 17.7% 17.3% 65.0% 53.8% 13.8% 32.4%
2012 83.8% 3.8% 7.5% 28.9% 14.8% 64.3% 61.4% 10.9% 2RI
2013 R3.0% 9.3% 77% 18.1% 14.5% 57.5% 59.7% 11.1% 29.1%
2014 21.3% 10.6% 2.2% 17.5% 14.2% 68.3% 55.3% 12.1% 32.6%
2015 80.4% 9.7% 3.9% 16.0% 12.6% 71.4% 52.9% 10.9% 36.1%
2016 {prelimg 782% 5.9% 16.9% 16.0% 12.4% 71.6% 55.2% 10.8% 34.0%
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Technology in new vehicles is continually changing and evolving. Innovative new technologies are regularly being
introduced, replacing older and less effective technologies. This continuous cycle of improvement and re-
invention has been the driving force behind nearly all of the trends examined in this report. Section 5 detailed
many specific technological changes that have taken place since 1975. This section provides a detailed look at the
rate at which the automotive industry as a whole has adopted new technology, the rate at which individual
manufacturers have adopted technology, and the differences between the overall industry and manufacturer
adoption rates. In recent years, several other studies have examined technology penetration trends in the
automotive industry, notably researchers at Argonne National Laboratory (Plotkin, et al. 2013), MIT's Sloan
Automotive Laboratory (Zoepf and Heywood 2013), EPA, and The University of Michigan (DeCicco 2010).

It is important to note that this section focuses on technologies that have achieved widespread use by multiple
manufacturers and, in some cases, by all or nearly all manufacturers. This section does not lock at narrowly-
adopted technologies which never achieved widespread use. One consequence of a competitive and technology-
driven enterprise like the automobile industry is that there will certainly be many technologies which do not
achieve widespread use. A technology may not achieve widespread use for one or more of many reasons: cost,
effectiveness, tradeoffs with other vehicle attributes, consumer acceptance, or, in some cases, the technology
may be successful for a time but later displaced by a newer and better technology. The Trends database does not
provide data on why technologies do not achieve widespread adoption, but it does provide data on how quickly
successful technologies can penetrate the marketplace, and the latter is the subject of this section.

One inherent limitation in using the Trends database to track the introduction of new technologies is that there is
often a lag between the introduction of a new technology and the modifications to the formal EPA vehicle
compliance information system that are necessary to ensure proper tracking of the new technology. Accordingly,
for many of the technologies discussed in this section, the Trends database did not begin tracking production
share data until after the technologies had achieved some limited market share. For example, as shown in Tables
5.3.2 and 5.3.3, Trends did not begin to track multi-valve engine data until MY 1986 for cars and MY 1994 for
trucks, and in both cases multi-valve engines had captured about 5% market share by that time. Likewise,
turbochargers were not tracked in Trends until MY 1996 for cars and MY 2003 for trucks, and while turbochargers
had less than a 1% market share in both cases at that time, it is likely that turbochargers had exceeded 1% market
share in the late 1980s. Cylinder deactivation was utilized by at least one major manufacturer in the 1980s, well
before being tracked by Trends.

Accordingly, this section best addresses the question, “How quickly have successful technologies moved from
limited use to widespread use,” for both industry-wide and for individual manufacturers, and does not address
other important issues such as how long it takes for technologies to be developed or to achieve limited market
share, or why many technologies fail to ever achieve widespread use.
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Automotive technology has continually evolved since 1975, resulting in vehicles that have
better fuel economy, more power, and more content. One of the most notable examples of
this continual improvement is the evolution of fuel delivery in gasoline engines. Carburetors,
the dominant fuel delivery system in the late 1970s and early 1980s, were replaced by port fuel
injection systems, which in turn are being replaced by direct injection systems. This trend, and

the substantial impact on engine fuel economy and performance, is explored in Figures 5.1

and 5.5.

Figure 6.1 has been published in this report for many years, and has been widely cited in the
literature. This figure shows industrywide adoption rates for seven technologies in passenger
cars. Six of these technologies have achieved wide adoption across the entire industry, and one
newer technology appears to be quickly headed towards widespread adoption. To provide a
common scale, the adoption rates are plotted in terms of the number of years after the
technology achieved first significant use in the industry. First significant use generally
represents a production threshold of 1%, though in some cases, where full data is not
available, first significant use represents a slightly higher production share. The seven
technologies included in Figure 6.1 are fuel injection (including throttle body, port, and direct
injection), front wheel drive, multivalve engines (i.e., engines with more than two valves per
cylinder), engines with variable valve timing, lockup transmissions, advanced transmissions

(transmissions with 6 or more speeds, and CVTs), and gasoline direct injection engines (GDI).

The technology adoption pattern shown in Figure 6.1 is roughly similar for each of the seven
technologies, even though they vary widely in application, complexity, and when they were
initially introduced. It has taken, on average, 